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Above—View of turret lathe operation employed by Penn 


Electric Switch C to produce parts for water re 
Right— Exterior viev the Penr 
lator for water cooled refrigeration mpressors 


Type 246 Water Reg 
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Still at the head 
of the cutting oil class... 


HE tests began more than six years ago. 
y that time, operators of the Penn 
Electric Switch Company of Goshen, Indi- 
ama, were seeking a cutting oil best suited 
to a variety of lathe operations on monel 
metal, 
ferrous metals. Among the oils tested was 
STANICUT Oil 155CS recommended by a 
Standard Oil lubrication specialist 


various grades of steel, and other 


All cutting oils were put through the same 
exacting tests 


STANICUT came out ahead, performing 
the most satisfactory job on each operation 
Its versatility convinced plant operators 
that it could handle a wide range of jobs in 
their lathe department 


For example, production of one monel 
metal part for Penn Electric’s Type 246 
Water Regulator includes drilling, forming, 
with STANICUT assuring 
long tool life and fine finish 


and threading 


From time to time during the past six 


STANDARD 


TRADE MARK 


Cutting Oil 


years, other cutting oils have been tested 
against STANICUT. STANICUT is still at the 
head of the cutting oil class 


This company’s experience with the ad- 
vantages of STANICUT can be your plant’s 
experience too. And you can profit further 
through the engineering services of a Stand- 
ard Oil lubrication specialist. See at the 


right how to avail yourself of his services 


Standard Oil Company (Indiana), 910 
South Michigan Avenue, Chicago 80, IIL. 





What's YOUR 
problem? 


If your plant is located near South 
Bend, here is a man you ought to 
know. He's E. O. Smith, lubrication 
specialist in Standard Oil's office 
in that city. Mr. Smith recom- 
mended STANICUT Oil 155CS for 
use in the Penn Electric Switch 
Plant, thus helping that company 
find the very cutting oil they were 
looking for. 

Mr. Smith and other able lubri- 
cation specialists are located in 
Standard offices throughout the 
Midwest. They have been spe- 
cially trained in a Standard Oil 
Lubrication Engineering School 
and in addition have a wealth of 
on-the-job experience. The spe- 
cialist nearest your plant is ready 
to give prompt, expert, thorough at- 
tention to your lubrication needs. 

It's easy to obtain his services. 
A phone call or letter to your near- 
est Standard Oil Company (Indi- 
ana) office will bring him quickly 
to your plant. . . with no obliga- 
tion to you, of course. He'll explain 
to you the advantages of many fine 
Standard products, among them... 
STANICOOL HD Soluble Oil — Because 
it contains additional compounding, 
this soluble oil possesses not only the 
cooling ability of an emulsion but 
also the ability to give better tool life 
and finer finishes than can be ob- 
tained with a conventional soluble oil. 


STANOSTAMP Compounds — Here are 
three established products for stamp- 





ing or heavy drawing operations of 
either low-carbon or alloy steels. Wa- 
ter can be added to these paste com- 
pounds to provide the most economi- 
cal application. STANOSTAMPS offer 
maximum protection for dies and 
work. These compounds can be read- 
ily removed in conventional washing 
equipment 


STANDARD OIL COMPANY (INDIANA) 
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LOCOMOTIVES MADE BY 


VULCAN IRON WORKS, WILKES-BARRE, PA. 


COTTA engineers developed the above trans- 
mission to meet Vulcan’s specific requirements 
fit available space — assure ease of install- 


Precision-designed, this four-speed midship type 
constant-mesh transmission (shown with cover 
removed) gives Vulcan locomotives the gearbox 


ation and mounting provide a durable unit. stamina needed for constant push and pull. 


ervice 


operating steadily under a wide variety of in- 
dustrial track-haulage conditions. To get the 
necessary “guts in the gearbox”, Vulcan has 
been coming to COTTA for more than 25 years 
...for smooth, low-cost transmission of power. 


COTTA TRANSMISSION CO., ROCKFORD, ILLINOIS 


Eight hours a day, this 20-ton Vulcan locomo- 
tive hauls trains of rock from quarry to rock- oe 
crushing plant . . . typical of Vulcan locomotives Dependable 


HEAVY-DUTY 
TRANSMISSIONS 


PRECISION-BUILTO SPECIALLY 
ENGINEERED FOR YOUR PRODUCT 


Automotive Inpustries, July 1, 1951 





@ The widespread use of triple-alloy steels containing Nickel, chro- 
mium and molybdenum is based on extensive experience in widely 
divergent engineering fields. 

It has been found that they can be counted on for consistent per- 
formance. The depth to which full hardness is developed is com- 
parable to that attained by other alloy steels. Their response to 

heat treatment is dependably uniform. 

Moreover, the wide range of compositions available, makes 

it possible to select accurately suitable alloy steels for a broad 

range of applications. 
Inquiries regarding the selection and uses of triple-alloy 


steels containing Nickel are invited. 


THE INTERNATIONAL NICKEL COMPANY, INC. &.%'.3:2% 


9 
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PROVIDES 
ECONOMY-SIZE 
COOLING, T00! 





Young Stamped Tonk Sheet 
Metal Radiator for Keiser 
Frazer's new economy cor, 
the ‘“‘Henry J."" Simple in 
design, efficient in opera 
tion, low in cost. 


(Right) Koiser- 
Frazer's New 
“Henry J"’ 


Modern automotive engineering tends toward 
compact, efficient cooling—the utmost in heat 
transfer per pound of radiator weight. That’s 
why Young is especially proud to reveal its _ 
contributions to the efficient, economical operation 
of America’s smaller passenger cars. 
Young engineering soundness has been proved, too, 
on some of the Nation’s largest over-the-road and 
earth-moving equipment. Let Young engineer 


your next heat transfer requirement; 
details gladly furnished upon request. 


YOUNG 
S 


T.M. REG. U.S. PAT 


HEAT TRANSFER PRODUCTS FOR 
AUTOMOTIVE AND INDUSTRIAL 


| 
HEATING, COOLING, AND AIR 
APPLICATIONS. 


CONDITIONING PRODUCTS FOR 
HOME AND INDUSTRY. 
Orr. 


YOUNG RADIATOR COMPANY 


DEPT. 101-G. RACINE, WISCONSIN 
Plants at Racine, Wisconsin and Mattoon, Illinois 


Published semi-monthly by Chilton Co., Chestnut & 56th Sts., Phila. 39 "Entered | as \s Second Class Matter October 1, 1925, at t the 
3. 1879. In case of Non Delivery Return Postage Guaranteed. Subscription price: United States, Mexieo, United Speers 
Possessions, and all Latin-American fondly 1 year $2.00, 2 years $3.00. Canadian and Foreign $5.00 per year; 


single copies, 25 cents, except Statistical Issue (Mar, 15th), 


$).00. 
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.- with Texaco 
Cutting Fluids 
and Lubrication 
Engineering 
Service 


®.. GAIN important benefits when you use 


Texaco Cutting, Grinding and Soluble Oils and 
Texaco Lubrication Engineering Service. For 
example — 

&kKPRODUCTION GOES UP. Whether cutting or 
grinding, Texaco cutting fluids both lubricate and 
cool, eliminate chip welding or wheel loading. You 
can thus increase speed and feed for greater output, 
lower unit costs. 

%& &KTOOLS LAST LONGER. Tools get full protection 
with Texaco cutting fluids. You get more cuts per 
tool grind or wheel dressing; there is less down time 


. TEXACO 





for tool changes, less replacement cost. 

%& & FINISH IS IMPROVED. Greater accuracy and bet- 
ter finish on the original cut mean fewer rejects and 
save additional operations. 

Whatever the metal or your method of machining 
it, there is a Texaco Cutting, Grinding or Soluble 
Oil to help you do it better, faster, and at lower cost. 
A Texaco Lubrication Engineer will gladly help you. 
Just call the nearest of the more than 2,000 Texaco 
Distributing Plants in the 48 States, or write: 

The Texas Company, 135 East 42nd Street, 
New York 17, N. Y. 


CUTTING, GRINDING AN 
SOLUBLE OILS 


FOR FASTER 
MACHINING 


sail 
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Here’s how you can tell the chain 
with SHOT-PEENED rollers... 


LOOK FOR THE 
DISTINGUISHING 
DARKENED ROLLERS 





Thousands of tiny steel balls 
hammer the metal — ‘cold 
work” each roller . . . pay off 
in extra fatigue life . . . added 
ability to withstand shock and 
impact. 








... the chain that has extra fatigue life 





Yes, you want to be sure you get shot-peened rollers on the 
next roller chain you buy. Shot-peening gives rollers the 
extra fatigue life needed to take repeated shock and impact 
loads 

These chains are high in tensile strength, durable under 
severe loads, relatively light in weight and uniform in pitch. 
This accounts for their wide acceptance throughout industry 
for both drive and conveying purposes. 

Thanks to constant research and precise manufacturing 
controls, every Link-Belt Precision Steel Roller Chain meets 


the highest standards for uniform strength. You get a posi- 
ite — apis Easier coupling 
tive, long-life drive — unaffected by heat, cold or moisture. 
and uncoupling without 

widths, in ¥g to 3 in. single and double pitch. For all the sacrificing load distribution 

‘ , —e ae —_ Patented E-Z Assembly feature of Link- 
facts, call your nearest Link-Belt office. fhele esate Seek alias teas tee 
won world-wide approval. Coupling and 


uncoupling of multiple width chains — 
right on the job —is far easier. There's 


Link-Belt Roller Chain is available in single or multiple 





. | 
Fi or 

3 ‘Sy } absolutely no sacrifice of load distribu- 

{z / a tion no loss of the chain's remark- 

\ Sh | able performance. Press-fits berween 

a g chain pins and middle bars have been 

. modified. But full load carrying capacity 


across the entire width of the chain has 


PRECISION STEEL ROLLER CHAIN | been maintained. 








UNK-BELT COMPANY: Indianapolis 6, Chicago 9, Philadelphia 40, Atlanta, Houston 1, Minneapolis 5, San Francisco 24, Los Angeles 33, Seattle 4, 
Toronto 8, Springs (South Africa). Offices, Factory Branch Stores and Distributors in principal cities. 12,382 
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»oe SWilt 
completion 
of their 
appointed 
rounds” 





Most motorized nation in the world, America is 
constantly on the move. And thanks to engineering know- 
how, it moves on schedule. The giant buses, trucks 

and trailers that haul countless millions of tons of payloads 
through heat and cold, rain, snow and sleet, keep to BALL AND ROLLER BEARINGS 

rigid time tables . . . and require only minimum main- 
tenance. cooperates closely with the auto- 

motive industry, works with its engineers in developing 
and producing bearings which meet and even 
surpass the most rigid requirements, 

again and again demonstrates time-proved ability 

to help supply the right bearing in th 

right place. 7267 


8 


integrity + craf hip + rs 
tolerance control + surface finish 
WHY SKF IS PREFERRED BY ALL INDUSTRY product uniformity * engineering service 


field service 


SKF INDUSTRIES, INC., PHILADELPHIA 32, PA.— manufacturers of s%r and HEss-BRIGHT bearings. 
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Check these three factors 
to insure correct gasket compression 


Three common factors may upset expected gasket 
compression. They are (1) condition of the flange 
surface, (2) gasket width, and (3) gasket thickness. 
If gasket choice does not take these factors into 
account, gasket failure may result. 

On clean flanges, for example, the surface friction 
of straight rubber normally ‘mpedes sideflow. If this 
friction is cut by wet gasket ‘cement or grease, it will 
upset load estimates based on laboratory tests on 
dry rubber between non-skid plates. Even a virtually 
invisible oily film may cause a rubber gasket to side- 
flow excessively or slip out of position. 

This trouble was encountered on the oil-filled 
circuit breaker shown above. During assembly and 
maintenance, the straight rubber gasket squeezed out. 
Substituting a cork-and-rubber gasket eliminated 
this excessive sideflow and the gasket stayed in place. 

Changes in gasket width, depending upon the gasket 
material, may require changes in unit load to main- 
tain constant compression. An increase in the width 
of a rubber gasket adds material. This additional 
material increases internal resistance to flow. To offset 
this resistance, unit loads must be raised. This is 
not the case with truly compressible materials such 
as cork-and-rubber. They do not sideflow appreciably 
so changes in width have little effect. 
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Changing gasket thickness may also have an effect 
on gasket compression. A 14” straight rubber gasket 
that compresses about 20% under 280 psi will re- 
quire almost 1000 psi for the same per cent com 
pression if its thickness is reduced to 44”. With 
cork-and-rubber, however, changes in the ratio of 
load area to free area affect stress-strain curves only 
slightly. Consequently, it is unnecessary to increase 
unit loads to maintain constant compression when the 
thickness of compressible materials is reduced. 


There is an Armstrong Composition designed to meet 
each of the six grades in MIL-G-6183 (formerly 
AN-G-32) covering cork-and-rubber materials. For 
information on new gasketing materials being de- 
veloped to meet special military requirements, call 
your Armstrong representative . . . or write. 

See Armstrong’s Gasket Materials manual in Sweet’s 
file for product designers for other design suggestions 
covering both joints and gaskets. For personal copy 
of this manual, write to the Armstrong Cork 
Company, Gaskets and Packings Depart- 

ment, 1507 Arch Street, Lancaster, Penna. 


ARMSTRONG'’S Casket Materials 





Dynamatic Dynamometers are characterized by 
extreme smoothness and freedom from vibration, 
providing quick, accurate readings at all speeds. 
Convenient, positive control is accomplished with 
simple, inexpensive, electronic equipment. These 
units are extremely flexible in operation, and are 
adaptable to a wide range of conditions, produc- 
ing very high torques at low speeds, operating 
easily at high speeds, and offering a smooth and 
infinitely adjustable range of torque. Completely 
self-contained A.C. operation. 





)YNARATI CORPORATION 





Accurate 


Vibration-Free Readings 


at All Speeds 


Dynamatic Dynamometers are extremely sim- 
ple, compact, light in weight, and moderate in 
cost. They are available in absorbing, motoring, 
and universal types. The latter provide for in- 
stantaneous switching from absorbing to motor- 
ing and back, so that friction horsepower of an 
engine can be determined at attained 
temperatures. 

There are almost unlimited possibilities in 
horsepower and speed combinations; horsepowers 
from 5 to 5000; speeds from 100 rpm to 30,000 rpm. 


operating 


KENOSHA 
WISCONSIN 


Subsidiary of EATON MANUFACTURING COMPANY, Cleveland, Ohio 


Dynamometers Oil Well Draw-Works Brakes 


Adjusto-Spedes Shovel Clutches ° 


8 


Press Drives e 


Adjustable-Speed Couplings 
Lift Truck Clutches 


Eddy-Current Brakes 
Electronic Controls 
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-the COMPLETE LINE with 
the right battery for every need 


Whatever your product, if it’s battery 
equipped, there’s an Exide of the right type, 
size and capacity to meet your specific needs. 
Back of each are scores of years of battery- 
building experience and vast research-engi- 
neering laboratories. 

The Exide line is complete. Batteries for gas 
or diesel powered engines. Truck batteries for 
half-ton pickups to heavy-duty haulers. Bat- 
teries for automobiles, buses, tractors . . . for 
off-the-highway equipment, aircraft and 
motor boats. 


* gegusttoel ene 
my = 
™, = 


Nineteen Exide manufacturing and assembly 
plants cover the country... assure prompt 
service .. . factory-fresh stock. And from every 
Exide Battery, you can count on dependable 
starting in all climates, plus an extra long 
life with low cost maintenance. 


Exide is your best battery 
buy... at any price 


THE ELECTRIC STORAGE BATTERY COMPANY 
Philadelphia 2 
Exide Batteries of Canada, Limited, Toronto 


“Exide” Keg. Trade-mark U. 8S. Pat. Of. 


© STARTING POWER 


for light, medium or 
heavy-duty service 


a 


1888...DEPENDABLE BATTERIES FOR 63 YEARS..,.1951 
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on land, 
sea 
and in the GIF 


Acadia Synthetic Rubber Products are once again 
in great demand for the nation’s defense. They 
are serving in a large variety of important pur- 
poses in weapons and equipment on land, sea 
and in the air. Manufacturers in hundreds of 
industries have learned they can always depend 
upon the uniformly high quality of Acadia Syn- 
thetic Rubbers. 

They are readily compounded to exact degrees 
of elasticity, resilience, plasticity: offer high resist- 
ance to oil, age, light, temperature extremes. 
They can be molded or extruded—cut to close 


tolerances in endless shapes and sizes. 


sheets « tubing « strips 
e channel « washers « 
seals « bellows « 
gaskets «+ rings « 
\extipsions * cut parts 


4G ACADIA Cynthitic 


Processors of Synthetic Rubber 


end Mastin: « Sheets + PRODUCTS 


Extrusions + Molded Ports 


i ae oe: ie ee ee ee a | -- Eg ie WOR K 5S 
4035-4117 Ogden Avenue, Chicago 23, Illinois 
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MACHINE of tue MONTH 





PREPARED BY THE SENECA FALLS macHINE co. “THE Qo-owing PEOPLE” seneca FALLS, NEW YORK 











THE MODEL “AP” Semi-Automatic 


So-swing LATHE... SOLVES 
TORSION BAR TURNING PROBLEM 


Problem: Turn spline diameters, chamfer or form ends, 
and turn long undercut on Torsion Bars, 2%" diameter 
by 80” long. 


Solution: The Model “AP” Semi-Automatic Lo-swing 
Lathe was selected for this work, since its rack and pin- 
ion front carriage feed permits long cuts which cannot 
be made with cam operated, fully-automatic lathes. Also, 
the design and construction of the Model “AP” bed, car- 
riage and three-roll steady rests permit the front turn- 
ing tools to pass by the steady rests without interference. 
This design is very important for turning long Torsion 
Bars made from high resistance steel and requiring 
considerable support from steady rests when being 
machined with tungsten carbide cutting tools. 

The operating cycle is extremely simple. The operator 
loads the Torsion Bars in two cradles clamped to the 
bed of the machine adjacent to the head and tailstock 
centers. The control valve for the air-operated tailstock 
quill is then opened and the Torsion Bar is pushed for- 








ibove: Tooling Layout for 
Ist and 2nd operations on 
Torsion Bars. 


‘ 


7 


ward through the Automatic Work Driver and on to 
the headstock center. The three steady rests are then 
locked on previously ground spottings; the carriage is 
power rapid traversed to the cutting position and the 
cross slides, with their cutting tools, power traversed to 
the proper depth of cut. At the end of the longitudinal 
feed, cutting tools are power relieved and the carriage 
returned to starting position in power rapid traverse. 


The contour of the Torsion Bar is controlled by a s 
cial template and template operated tool blocks which 
are visible in the close-up view illustration. This illustra- 
tion also shows the non-slip Seneca Falls Automatic 
Work Driver which drives the work. 


Two lathes, one for turning each end of the shaft, are 
usually serviced by one operator. 


SENECA FALLS MACHINE CO., SENECA FALLS, N. Y. 


PRODUCTION COSTS ARE LOWER WITH So-swing’ 





Two 
Machines 
Process 
Transmission 
Extensions* 








OPERATION |! 














Operation 1: bore both ends; face large end; ream 
flange holes in large end; oil groove small end; 
chamfer and tap two holes in mounting flange. 


Operation 2: mill mounting flange; drill, bore, 
chamfer and tap speedometer hole complete; drill, 
chamfer and tap two inspection cover holes. 


125 pieces per hour at 100%. 


Features: J.1.C. standard construction; power 
operated indexing trunnions; fluid motor drive for 
indexing; single point tool for cross-facing flange 
of large end. 


Except for finish bore 


Established 1898 


THE co. 
DETROIT , MICHIGAN 


Special MACHINE TOOLS 
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You can’t miss... 


Not when you pick a product by 
CARBORUNDUM. A complete line of all 
abrasive products is your assurance of 
selective product application. You match 
the best method with the right prod- 
uct from the complete standard line by 
CARBORUNDUM. 


Thus, the recommendation of an experi- 
enced CARBORUNDUM salesman or distrib- 
utor is not merely helpful...it’s impartial. 


These men have no reason to offer any- 
thing but the best method and product 
for your job...they sell the only com- 
plete line of products identified by the 


best known name in abrasives. 


This experience in all abrasive products 
and methods is an excellent proving 
ground for new products and methods. 
Ask your CARBORUNDUM fepresentative 
about them. You can’t miss. 


Only CARBORUNDUM 


TRADE MARK 


makes ALL Abrasive Products...to give you the proper ONE 


“Carborundum” is a registered trademark which indicates manufacture by The Carborundum Company, Niagara Falls, N.Y. 


80-28 
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OF SMOOTH, SURE 
STOPS! 


THE INDUSTRY’S 
FINEST POWER BRAKING SYSTEMS 


More than two and a half million installations have made 
Hydrovac the undisputed leader in the field of power braking. 
And now Bendix Products offers Air-Pak, an air-hydraulic unit 
similar in design and principle to the Hydrovac. Air-Pak 
changes air pressure into hydraulic pressure by means of two 
direct connected pistons, thus combining all the well proven 

antages of hydraulic brake action with an air brake system. 


ucts of twenty-five years of practical braking experience, 
outstanding power braking systems offer faster, more 
itive and better controlled braking. And in both the vacuum 
the air actuated units, brakes can be applied instantiy by 
power alone—a sofety factor of tremendous importance. 





Smember, regardless of size of vehicle or whether your 
ference is for vacuum or air brakes, for the industry's finest 
er braking systems be sure to specify Bendix* Hydrovac* or 

ix Air-Pak. CONS. ©. $. Pat. OFF 


BENDIX - tivision SOUTH BEND 


Bendix international Division, 72 Fifth 
Canedion Sales: Bendix- 
Caneda 


aviation coarenation 












BRAKING HEADQUARTERS for Products 


a 


- = —_— ogee 
the AUTOMOTIVE INDUSTRY Division 
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High Spots of This Issue 


Upholstery Requires 700 Orerations 
For an interesting word-and-picture trip through the Cut and 
Sew Dept. of the Fisher Body-Pontiac Division, this article is 
highly recommended. It covers one of the most modern facili- 
ties of its kind in the industry. Page 32. 


Military Vehicle Developments 
At the SAE Summer meeting held in French Lick this past 
June designs of Army wheeled transports were disclosed, de- 
scribed, displayed and discussed. Extracts from some of the 
meeting’s important papers accompany this encompassing 
article. Page 34. 


Production-Line Universal Joints 
Concerned with the manufacturing activities of Universal 
Products Co., Inc., Dearborn, Mich., this story shows the wide 
variety of univetsal joints possible of production-line handling 
at the plant of this outstanding producer. Page 42. 


LPG as a Motor Fuel 
Liquefied petroleum gas (LPG) assumes an increasing interest 
and importance as a motor fuel. Its advantages, character- 
istics, sales potential, new markets, and distribution are con- 
sidered in interesting detail, starting page 48. 


Making Jet Engine Inducers 
Advanced, complex, and exacting operations are the order of 
the day at Thompson Products Tapco plant where production 
of these rotating guide vanes for Allison J33-A-31 and -33 jet 
engine impellers takes place. See page 54. 


24 New Product Items 

And Other High Spots, Such As: 
Latest warplane developments; swing type intake valves; 
manual handling reduced on Waukesha engine assembly lines; 
gear makers’ annual meeting; checking V-8 crankshafts by air 


gaging method; Metals; and a new chemical bath that “blasts” 
scale from forgings. 


News of the Automotive Industries, Page 17 
For Complete Table of Contents, See Page 3 
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Applying the Advantages 
of Hydro-Broaching 


to a low production job maeten 


CINCINNATI No 
10-66 Single Ram 
Vertical Hydro 
Broach Machine 
Sizes available 
Nos. 5-42, 5-54, 
10-54 and 10-66 
Complete specifi 
cations in catalog 


No. M-1389-2 


Low rate of production does not necessarily rule out 
broaching. The equipment illustrated here broaches 
only 15 parts per hour, but at a lower cost than other 
methods of machining. 4 The machine is a CINCINNATI! 
No. 10-66 Single Ram Vertical, equipped with a 
manually operated index fixture having interchange- 
able elements for four sizes of parts. For the one 
illustrated in the drawing, two surfaces of compara- 
tively large area (7”x3”) are broached in two 
downward strokes of the cutting tools, the work being 
indexed for the second surface while the table has 


retracted during the return stroke of the ram. @ Many 
sizes and shapes of parts, usually groups having 
family characteristics, are being broached on 
CINCINNATI's at a big advantage in cost, accuracy 
and finish. Perhaps you can apply the broaching 
method of machining to your low production work. 
To help you analyze the problem, write for our book- 
let “How to Step Up Production With Cincinnati 
Hydro-Broach Machines,” No. M-1599-1. 


THE CINCINNATI MILLING MACHINE CO. 
CINCINNATI 9, OHIO 


MILLING MACHINES © CUTTER SHARPENING MACHINES 
BROACHING MACHINES © FLAME HARDENING MACHINES 
OPTICAL PROJECTION PROFILE GRINDERS © CUTTING FLUID 


CINCINNATI 
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GM Plans Experimental 
Gas Turbine for Bus 


Although still convinced that the 
gas turbine for commercial truck use 
will not come for years, if at all, GM 
will build an experimental 300-hp tur- 
bine to be installed in a Greyhound 
bus. GM does not expect the unit to 
be practical, but in line with its policy 
of exploring long range developments 


under development since the end of the 
war. 


General Tire Discloses 
New Synthetic Rubber 


The General Tire & Rubber Co., in 
conjunction with Canada’s Polymer 
Corp., has disclosed the secret of its 
synthetic rubber development offered to 
the United States government through 


COUNTRY CLUB NASH 


Nash Motors, newly-announced Rambler Country Club, a fully-equipped new 5-passenger 


hardtop convertible, is the fourth model to be introduced in the Rambler series. 
new hardtop is powered by an 82-hp, six-cy/ 


The 
L-head engine. It has a wheelbase of 


100 in.; overall length, 176 in., and width, 731/2 in. 


in motor transportation will carry on 
the experiments. High original cost 
and excessive fuel consumption are the 
two major problems to be overcome be- 
fore gas turbines will be commercially 
feasible, according to C. N. McCuen, 
head of GM Research. Volume of ex- 
haust, rather than temperature, is also 
a problem. The turbine under consider- 
ation will require three sq ft of exhaust 
area, Fuel economy is expected to be 
about four mpg. 


Willys Seeking Steel 
For New Small Car 


It is reported that Willys-Overland 
Motors has applied for a steel alloca- 
tion to build a small passenger car this 
fall. There has been no_ indication 
whether the appeal will be granted. 
However, Willys has had a small car 
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the Reconstruction Finance Corp. last 
year. This revolutionary process was 
developed entirely in General’s Akron 
research laboratories with General 
Tire funds. The new process utilizes 
extremely tough synthetic rubbers in 
conjunction with petroleum oils that 
cost less than two cents a pound. Tire 
tread rubbers based on two-thirds, or 
less, tough synthetic rubber and one- 
third, or more, petroleum oil have been 
used successfully in the production of 
tires that have reportedly out-worn 
tires made from natural or ordinary 
cold rubber. 

“The whole story of what our proc- 
ess means can be summed up quickly,” 
W. O. O'Neil, General Tire president, 
explained, “one compound, based on 
the General Tire process, as compared 
with standard synthetic rubber... 
gives 32 per cent more tires .. . these 


tires wear 18 per cent longer ... and 
are produced at a 31 per cent lower 
rubber cost. Although this achievement 
is tremendous, we already have proven 
evidence that we can do much better 
in the future.” 


GM May Have New 
Body in 1952 


It is reported that there will be 
one new body in the GM line next year. 
It is not yet definitely established 
which division will have it, but it is 
understood that Oldsmobile is the most 
likely prospect. If used by Oldsmobile, 
it will be on the 98 model. 


Hazy Output Outlook for 
Last Half of 1951 


As the automobile industry goes into 
the third quarter, about the only cer- 
tainty is that fewer cars will be pro- 
duced during the balance of this year 
than the more than three million turned 
out in the first half. There is some 
difference of opinion about how much 
production will fall off in the third 
quarter, but the industry is permitted 
under NPA quotas to make 1.2 million 
cars, and it is generally believed that 
materials will be available for that 
many. The confused status of CMP 
complicates industry thinking, but this 
must be remembered: NPA has so long 
delayed its decisions on which products 
are to be covered that lead time sched- 
ules for steel mills will not permit CMP 
to become effective much before the 
fourth quarter. As a result, there may 
be more steel for the frée market dur- 
ing July and possibly part of August 
than had been expected. 

It is difficult to see where the steel 
would go if not allocated directly under 
CMP, unless a rash of special priority 
orders are given to a large number of 
products so that they could get on 
steel mill schedules earlier than under 
regular CMP procedure. There will 
undoubtedly be shutdowns and layoffs, 
but whether or not they will be of the 
gloomy proportions now talked about, 
remains to be seen. 

Meanwhile, automobile dealers report 
that sales appear to be improving. 
This is probably due in part to much 
more aggressive selling and perhaps to 
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the effect of repeated pronouncements 
that production is to be cut in the 

In fact some dealers think 
may be a shortage 
again by summer. At the 

field rather 
substantial for the industry as a whole, 


com- 
ing months 
that there of auto- 


mobiles late 
moment, inventories are 
and it will probably take a considerable 
period of reduced production on a scale 
than anticipated 
should again become as scarce as they 
were 


heavier before cars 


a couple of years ago. 


/ Teas of the AUTOMOTIVE | 


OPS has indicated that its 
Ford and Packard, however, 
that they 
grant the rease, but at the 
same time ask for highe 
prices on their products 
All of the industry 
the discriminating effect of the passen- 


le per cent 
increases. 
have taken the position will 
wage in 
intend to 
has challenged 
ger car pricing order on the basis that 
other industries are permitted to take 
Into ac 
the 


‘ount in since 


War. 


reases in costs 


beginning of the Korean 





DEARBORN DRILL 


This new improved Dearborn-Peoria fertilizer grain drill is designed to drill grain 

and distribute fertilizer fast and accurately. The extra large hopper is mounted on a 

sturdy angle steel box type frame. The implement is made by Wood Bros., a subsidiary 

of Dearborn Motors Corp., marketing organization for the Ford tractor and Dearborn 
farm equipment 


Packard Gets Write-Off 

On New Defense Plant 
Packard has been awarded a certifi- 
cate by DPA, authorizing it to write 
off 75 per cent of its $15 million turbo- 
jet engine project at an accelerated 
rate. Packard will build the new plant 
near its proving ground at Utica, 


Mich. 


Automobile Makers Press 
For Price Relief 


Passenger car manufacturers are in- 
creasing pressure against OPS for up- 
werd revision of passenger car prices. 
GM is the only company to agree not 
to ask for a price increase on the basis 
of the recent four cent annual improve- 
ment factor granted to labor. GM has 
not said, of that it will not 
seek higher prices based on other cost 


course, 
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upward adjustment allowed March 1 
is not necessarily the final determina- 
tion, a hint that price adjustments may 
be permitted at a later date. Mean- 
while, Dodge has raised truck prices 
1% to 6 per cent under CPR-30, which 
allows cost increases to be figured in 
ceiling price calculations. 
GM Holders Reject 
Ceiling on Bonus 

GM stockholders have rejected a pro- 
posal that would put a ceiling on annual 
bonus payments to employes. Three 
stockholders had proposed that a ceiling 
of $200,000 annually be placed on all 
bonus payments. 

Oldsmobile Starts Output 
Of Rocket Order 

GM’s Oldsmobile Div. is rapidly get- 

ting into quantity production of 3.5-in. 





rockets under its 
Tooling of 


defense program. 
the plant is nearing com- 
pletion, and peak production on present 
schedules will be attained some time in 
August. Oldsmobile is turning out the 
high explosive anti-tank head, practice 
head, and spacer 
the motor metal parts assembly. 


rockets 


and 
The 
are shipped to a government 
loading plant where propellant and ex- 
plosive added, and the fuse and 
assembled. Ten subcon- 
15 of the production 
The rocket production operation 
100,000 sq ft of floor 
which was formerly 
six-cyl engines. 


trap assembly, 


are 
parts 
tractors supply 


rocket 


parts. 
utilizes more than 
space in the plant, 


used for building 


New Trailmobile Contract 
Totals $4.5 Million 


A contract for over 2000 military 
ordnance vans and platform trailers 
has been awarded to the Trailmobile 
Co., Cincinnati, at a cost of over $4.5 
million. Tests of a pilot model of a 
special 10-ton tandem military Trail- 
mobile has just been completed to the 
satisfaction of U. S. Army Engineer 
Corps inspectors. Production will be 
started at once on a contract totaling 
over $2 million for a quantity of units 
of this special military-type trailer 
which will be used in transporting 
crane-shovel attachments used in mili- 
tary engineering projects. 


Army Starts Production 
of New Model Tank 


Army Ordnance has quietly gone into 
production of a new tank at its De- 
troit Arsenal. The new unit is called 
the M-47 and supplants the M-46-1A, 
popularly known as the Patton tank. 
Details are still classified, but it is 
known that the new tank weighs 45 
tons compared to 47% tons for the 
previous model. 


Buick to Build New 
Jet Parts Plant 


GM’s Buick Motor Div. has an- 
nounced plans for construction of a 
large manufacturing plant near Flint, 
the third to be built for the jet engine 
program. A two-story building will be 
built on a 247-acre site, will have 1.6 
million sq ft of floor space, and will 
cover more than 27 acres. It will be 
used for mathining, heat-treating, plat- 
ing, and sub assembly of parts for 
the J-65 Sapphire jet engine. Parts 
will be shipped to Chicago for assembly 
at a new plant to be constructed there. 
Buick is also putting up a new 580,000 
sq ft plant adjacent to its Flint opera- 
tion for jet engine parts work. 
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Ceramic Coatings Tested 
For Engine Exhausts 


The National Bureau of Standards 
has reported that ceramic coatings for 
engine exhaust systems will prevent 
corrosion of metals and alloys. Afte. 
completing experiments the Bureau re- 
ports that three commercially available 
ceramic coatings proved effective in 
combatting corrosion. They are known 
as NBS types A-417, A-19, and A-520. 


Hayes Aircraft Awarded 
Plane Overhaul Order 

The Hayes Aircraft Corp., a new 
subsidiary of Hayes Mfg. Corp., has 
been granted a contract to overhaul a 
large number of B-25 bombers which 
have been in storage since the end of 
World War II. Tooling of a large plant 
at Birmingham, Ala., used by the Air 
Force during the last war will get 
underway at once. The contract calls 
for modifying the bombers into train- 
ing and administrative plans. 


Brown-Lipe-Chapin Plans 
New Jet Parts Plant 

GM’s Brown-Lipe-Chapin Div. will 
build a new plant at Syracuse, N. Y., 
for the manufacture of jet engine 
parts. The plant will have 400,000 sq 
ft of area, and will produce parts for 
the Wright J-65 Sapphire jet engine 
under a sub-contract from Buick. The 
division will also produce and assemble 
compressor stator blade carrier assem- 
blies and turbine stator blades for 
Buick at the BLC plants in Syracuse 
and in Elyria, O. 


NPA Working on Quotas 
For Bus Output 
NPA 
similar to M-68 (passenger cars) which 
would likewise set up production quotas 


The is working on an order 


for motor bus output. Defense Trans- 
portation Administration officials say 
that at least 22 per cent of the ap- 
proximately 86,000 common - carrier 
buses now on the road need replace- 
ment, and that such an order is needed 
to assure adequate production or ex- 
pansion. 


GM Buys Arizona Site 

For Proving Ground 
GM has doubled its proving ground 
facilities through the purchase of a 
2280-acre site near Phoenix, Ariz., for 
a hot weather test area. The Arizona 
proving ground will be used for test- 
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ing cars, trucks, and buses, and devel- 
opment testing of military vehicles, 
including tanks. Initial construction 
will include a five mile circular banked 
tract, and a two mile level straight- 
away. It will be used for controlled 
tests such as heat rejection, oil and 
fuel economy, performance, durability, 
and brake deceleration. Additional 
roads may be added whenever required. 


GM has tested vehicles in Arizona since 
1937 when it established its Phoenix 
laboratory as a branch operation. The 
new proving ground makes possible 
prolonged tests of high speed opera- 
tions under controlled conditions with- 
out interference from other traffic. 


1951 Air Races to be Held 
In Detroit, Aug. 18-19 


The 1951 National Air Races will be 
held at the Detroit Wayne-Major Air- 
port on Aug. 18-19, as part of Detroit’s 
250th Birthday Celebration. Over a 
million square feet of exhibits of the 
latest developments in engines and 
planes will be displayed. The high- 
lights of the two-day Air Show will be 
the six jet events. These races will be 
flown for the Thompson, Bendix, Alli- 
son, and very likely the: General Elec- 
tric and Westinghouse trophies. Of 
equal interest will be the $25,000 Con- 
tinental Motors Trophy Race for pro- 


peller-driven 
placement. 


ships of 190-cu in. dis- 


British Daimler Has 
New Coach Chassis 


The latest recruit to under-floor 
mounting of the power plant is English 
Daimler (Transport Vehicles, Daimler 


Ltd.) with a 196 in. or 210 in. wheel- 


LOOK IN 
Looking into one of the 
Fairchild Aircraft Div. 
C-119 Flying Boxcar's 
two giant tail booms 
being readied os a 
unit for incorporation 
into the fuselage struc- 
ture of the troop and 
cargo-corrying C-119. 
The boom is having the 
hot air ducts installed 
which form part of the 
plane's anti-icing sys- 
tem. At top of picture 
ore oxygen supply 

bottles. 


base coach chassis known as the Free- 
line. This title indicates that no part 
of the mechanism, with the exception of 
the sieering gear and brake lever, pro- 
jects above the top of the straight side 
rails. This, together with outrigger 
brackets, gives a flat, unbroken surface 
on which the body can be mounted with 
the maximum convenience. The front 
axle is set back sufficiently to allow a 
front entrance by the side of the driver. 

Mechanically, the design follows that 
of the Daimler coach chassis with ver- 
tical’ engine. Use is made of the Daim- 
ler six-cyl 5 in. by 5% in. Diesel engine, 
developing 125 hp at 1800 rpm. An 
alternative power plant is the Gardner 
6HLW flat six, which can be fitted 
with the Gardner type of engine mount- 
ing. Changes made in the Daimler be- 
cause of the new position are to be 
found in the crankcase and in the po- 
sition of the water pump. 


The radiator, set just behind the 
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MAKE 


Chevroiet 
Ford 
Plymouth 
Buick 
Pontiac 
Oldsmobile 
Dodge 
Merc: 
Studebaker 
Chrysier 
Nash 
Hudson 
De Soto 
Cadillac 
Packard 
Kaiser 
Henry J 

Lincoin 


British Austin 
British Ford 
Misc!. Domestic 
Misci. Foreign 939 


Total —All Makes 467.313 





* Based on data from R. L. Polk & Co. 
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1951 NEW PASSENGER CAR REGISTRATIONS* 


Arranged by Makes in Descending Order According to the 1951 Four Months’ Total 


April 
1950 


121, 188 


471,215 


FOUR MONTHS 
Units Per Cent of Total 
1951 
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324,299 
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front axle, has its top just below the 
level of the side rails, and is equipped 
with a shrouded fan running at 1% 
times engine speed, the inner periphery 
of the cowl being machined to give a 
fine clearance to the five fan blades. In 
addition to this cooling, there is a con- 
tra-flow type of heat exchanging ele- 
ment made up of 58 tubes arranged 
four rows between 
water tanks at the sides. In accordance 
with policy, use is made of a 
hydraulic coupling of 18 in, diameter 
and a separate five-speed, pre-selective 
transmission with direct drive on fifth. 
An open shaft transmits power to the 
underdriven worm gearing. The final 
reduction ratio is 4.66 to 1. Some 
changes have been made in the steering 
layout, the drag link being taken from 
the drop arm *o a bell crank mounted 
centrally on one of the frame cross 
members and from there by a tubular 
rod to an arm on one steering knuckle. 
Springs are long semi-elliptics all 
round, supplemented by hydraulic shock 
absorbers. A cross bar is incorporated 
in the rear hanger brackets of all 
springs to limit the rear movement of 
the axle in the case of a main leaf 
breakage. The brake application is by 
the Lockheed hydro-pneumatic system. 
This new just going into 
production, the first models off the line 
being fitted with the Gardner engine. 


horizontally in 


Daimler 


chassis is 


Chrysler Gives Tips 
On Sub-Contracting 
Chrysler has issued a list of recom 


mendations for manufacturing 


small 
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businesses seeking defense work from 
larger contractors. They include: (1) 
determining whether the regular com- 
mercial product is suitable, with possi- 
ble adjustments, to the defense effort, 
or whether an entirely new product is 
required. (2) analyzing equipment and 
processes to see whether they are well 
adapted to a wide field of defense work. 
(3) decide on an item for the defense 
effort and seek a major contractor who 
can use it. Such information is avail- 
able from Defense Agencies, the Com- 
merce Dept., Chambers of Commerce 
and trade associations. (4) use the 
same selling effort as for a civilian 
product to convince the prime contrac- 
tor of ability to produce the item on 
schedule, to the required specifications, 
in volume required, and at a fair cost. 
(5) upon receipt of an order, find out 
what the customer expects in the way 
of tooling, samples, 


deliveries, and en- 


gineering changes. 
K-F Japanese Plant 
Builds First Car 


East Japan Kaiser-Frazer, Ltd. has 
turned out its first Henry J, the first 
American car produced in that country 
since the beginning of World War II. 
Initial production is at the rate of 500 
cars 


a year, but is scheduled to be ex- 


panded. The Kaiser-Frazer operation 
s a subsidiary of East Japan Heavy 
Industries, Ltd., one of three indus- 
trial formed when the Mitsu- 
bishi industrial empire was broken up. 


groups 
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Components for the cars made in Japan 
are shipped from Willow Run. Kaiser- 
Frazer currently has four other foreign 
branches: at Haifa, Israel; Toronto, 
Canada; Mexico City, Mexico; and 
Rotterdam, Holland. 


New Techniques Help 
Cut Munitions Cost 


Considerable savings in materials 
and man hours in production of mili- 
tary equipment have been achieved 
since the end of World War II through 
adoption of new and tech- 
niques and development of tools and 
machines, according to General M. H. 
Davis, chief of the Ammunition 
Branch, Industrial Div. Addressing the 
Detroit Chapter of ASTE, he said that 
whereas during World War II it was 
not possible to make entirely satisfac- 
tory steel cartridge cases, the military 
now has completely abandoned 
for cartridge cases and is making them 
from steel even in the large sizes. He 
discussed new methods for making pro- 
jectiles by the cold extrusion method 
resulting in reducing material losses to 
a matter of ounces compared with 
losses from 6 to 16 pounds 
with the forging and machining method 


processes 


brass 


ranging 





EXPENDITURES BY U.S. BUSINESS FOR 
NEW PLANT & 
EQUIPMENT 


IN BILLIONS 
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used during the last war. He said that 
even large shell cases can be produced 
by this method, and that about six per 
cent of production now is being made 
from extrusions. 

He also said that the military is mak- 
ing projectiles using a hot forged cup 
followed by cold drawing. Another de- 
velopment he discussed was a method 
of sizing seamless tubing, using a 
broach-like tool which does not remove 
much material but forms interiors to 
the desired concentricity, and also can 
be used for straightening short lengths. 
General Davis also said that high speed 
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machining techniques developed since 
the end of the war have greatly in- 
creased production and cost savings in 
munitions manufacture. 


French Talbot Automobile 
Resumes Production 


The French Talbot Automobile com- 
pany has resumed production after hav- 
ing been closed for one month. Under 
the terms of the judicial liquidation, 
an eight-year moratorium has been ob- 
tained and an arrangement made to pay 
creditors in full. The works remain 
under the direct control of A. Lago who, 
it is understood, also has the main 
financial holding. New models have 
been prepared and Will be presented at 
the Paris show for delivery immediately 
after that event. There will be one 
chassis and one main body style only, 
with an option of three engines. 


Cummins Expansion to 
Cost $6 Million 


Cummins Engine Co., Inc., will spend 
most of the $6 million allotted to its 
expansion program for machinery and 
equipment. The expansion project will 
extend over the next two years, and is 
designed to increase production capac- 
ity at least 50 per cent. Since the end 
of World War II, Cummins has spent 
more than $6 million to 
capacity about 60 per cent. 


increase its 


GM's Delco Appliance to 
Build New Plant 


GM’s Delco Appliance Div. is going 
to build a plant containing 500,000 sq 
ft in Rochester, N. Y. A single-story 
structure, this building is being erected 
for the manufacture of defense prod- 
ucts, particularly small motors used by 
the Air Force. 


Willys Gets Government 
Aluminum Forge Plant 
Willys-Overland has taken over ac- 
tive operation of the Aluminum Forg- 
ings, Inc. plant at Erie, Pa., a govern- 
ment-owned facility which has been 
held in reserve since the end of the 
World War II. Willys will operate the 
facility for the General Services Ad- 
ministration. The plant is completely 
equipped for production of aluminum 
forgings, with a battery of 27 hammers 
ranging up to 20,000 lb capacity, and 
other equipment such as furnaces, drill 
presses, and etching and cleaning 
equipment. Willys will operate the 
plant on a three-shift basis employing 
about 1000 workers. 
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Amy! Nitrate Studied 
As Fuel Additive 


Both the Navy and Ethyl Corp. have 
experimental programs under way to 
test the value of amy] nitrate for im- 
proving the cetane number of Diesel 
fuel. Ethyl has no plans now for com- 
mercial sale of the additive, and future 
plans will have to wait on results of 
much more complete tests. An impor- 
tant advantage that could be realized 
from such a successful additive would 
be standardization of cetane number 
for fuel across the country. It now 
varies as much as 15 cetane numbers, 
and engines must be designed to oper- 
ate with the lowest cetane number fuel 
available. 


Gabriel Company Merges 
With Burd Piston Ring 


Co. of Cleveland has 
merger with the Burd 
Ring Co. Burd will become a 
of Gabriel. 


The Gabriel 
completed a 
Piston 
division 


Nickel-less Car Trim 
Needs Special Care 


Problems arising out of government 
orders restricting or prohibiting use of 
nickel in automobile trim parts are 
causing headaches for passenger car 
builders. Nickel is still permitted in 
bumpers, bumper guards, and door han- 
dles, but the thickness has been lim- 
ited to .001 in. In other parts, nickel 
is not permitted, with the exception 
that platers may continue to run out 
the nickel left in baths at the time of 


the effective date of the order. As a 
result, some parts are already being 
plated with chrome directly over the 
copper, whereas items obtained from 
other suppliers may continue with 
nickel running through July or August. 
This complicates instructions to buyers 
of automobiles on the proper care of 
plated parts having only the copper- 
chrome treatment plus a layer of pro- 
tective enamel or lacquer. Buyers are 
warned not to use harsh abrasive on 
lacquered or enamel parts. Several 
companies are already including in- 
struction on proper care of these parts 
in owner’s manuals. 


Trucks Haul 75 Per Cent 
of Nation's Freight 


According to an Automotive Manu- 
facturers Association study, based on 
statistics from governmental agencies, 
75 per cent of the nation’s total freight 
tonnage is hauled by motor truck. In 
a new booklet called Motor Trucks and 
National Defense, the AMA points out 
that trucks now carry 8.3 billion tons 
of freight a year, including three bil- 
lion tons hauled entirely within city 
area. It also emphasizes that during 
World War II, trucks hauled up to 75 
per cent of both inbound and outbound 
freight at war plants. The booklet 
also states that truck registrations 
have risen 70 per cent in the last 10 
years to a high of 8.6 million units, 
nearly 30 per cent of which today are 
10 or more years old. AMA estimates 
that about 800,000 new trucks are re- 
quired annually for replacement pur- 


poses. 
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1951 1950 


Units 
1951 1950 


116,013 115,799 
82,643 . 
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337 ,887 
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CHANGING APPEARANCE 


Newly-aonnounced by Lockheed Aircraft Corp. is this Neptune for air rescue service. 

Equipped for air search and rescue operation over land, sea, or ice and snow, this ARS 

Neptune assumes a different appearance for different assignments. The patrol plane is 

shown here carrying a droppable life raft under its fuselage for over-ocean missions. 

The arctic rescue version is equipped with skis fitted over the wheels of its regular 

landing gear. The plane is adapted from the basic P2V Neptune design in service since 
1945 with the U. S. Navy 


Allen Group Buys Avco's 
ACF-Brill Holdings 


\ group headed by Charles Allen, 
Jr., and Allen & Co., New York invest- 
ment banking firm, has bought the Avco 
Manufacturing Corp.’s security hold- 
the ACF-Brill Motors Corp. 
Aveo held 48.6 per cent of ACF-Brill’s 
tock in addition to notes 

Allen & 


through 


ings in 


and 
the 


common 


warrants Co. controls 
stock 
Newport 

the Lehigh 


, and subsidiaries, 


ownership holdings of 


tne innati Covington 
Valley 


bus oper- 


Railway 
Transit C 


and 


iting companies 


Leece-Neville to Expand 


The acquisition of additional 
for its 
ently een 
Neville Co., 
motive electrical 
land, O 


space Will be 


manu 


facturing space expanding busi- 
ness 


the 


nas re announced by 


Leece makers of auto- 
equipment in Cleve- 
Some 16,000 sq ft of new floor 
devoted to light manufac 
ons Currently 
Neville 


rated 


some 60 
of Leece 


of DO 


business con- 


orders. The 


com 


pany’s board of dire accepted 


the 


tors have 
of S. F. 


esignation Stewart as 


president 


Bendix Aviation Forms 
Two New Divisions 


Bendix Aviation Corp. has pu: 


chased two additional plants and wi 


form two new manufacturing divisions 


It has acquired the Utica, N. Y. plant 
of Continental Can Co. for production 
of military products, and has purchased 
the South Montrose Mfg. Co. of South 
Montrose, Pa., 
items 


also for production of 
defense The two new divisions 
established will be known as the Mont- 
Div. and the Utica Div. The ac- 


rose 


, a> 
» 


- 


4 a) 
— 


oo 


j 
4 & 





fourth 
the 


third and 
outbreak of 


the 
expansion since the 
War. 


quisitions are 


Korean 


Truckstell Has New Overdrive 
For Chevrolet Trucks 


Truckstell 
o., 


The 


Cleveland, 


Manufacturing Co., 
introduced a new 
transmission for 
Chevrolet light trucks. Shifting of the 
overdrive auxiliary 


has 
auxiliary overdrive 
new transmission 
is manual, and the driver has a selec- 
A control 
knob, located at the left of the steering 
wheel, is pulled out for overdrive, 
pushed in for conventional drive. The 
driver can shift at*any speed by first 
depressing the clutch. 


tion of six forward speeds. 


Continental Earnings 
Show Sharp Increase 


Continental Motors reports a sharp 
increase in earnings for the first half 
of this year as compared with the same 
period a year ago. After provision for 
taxes and for stockholders of a subsid- 
totalled $2,111,191 for 
ended April 30, com- 
pared with $1,374,351 for the same pe- 
year Provision for taxes 
this year total more than $2.4 million 


lary, earnings 


the six months 


riod a ago. 
compared with slightly more than $1 


million last year. 


“ + * 
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~ 
~— oo} 


CARS AND PLANES 


As shown 


n the photograph above, airplane and automobile production will be con- 


tiguous in Kaiser-Frazer Corp.'s Willow Run plant. In the foreground aircraft machinery 
is moved into place, while only a few feet away car production operations continue 
on newly-installed paint lines. 
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Chrysler Well Along 
With Indiana Plant 


Construction work on Chrysler’s new 
parts manufacturing plant at Indian- 
apolis is making progress and 
should be completed by late summer. 
When completed the manufacturing 
building will have a work area of 
650,000 sq ft. 


good 


Willys Protects Jeep 
Parts with Wax Dip 


Willys-Overland is spending $750,000 
for equipment for protective packaging 
of spare parts for Jeeps before ship- 
ment to Army bases overseas. The proc- 
ess involves cleaning and dipping the 
parts in light oil, wrapping them in 
cloth or paper, and dipping in wax. 


foreman of the Ordnance Div., in 1918, 
master mechanic, assistant production 


manager, production manager, works 
president in charge of 
and 1943, 
president and general manager. Dur- 
ing he contributed to sev- 
eral important automotive and related 
developments, including a_ military 
command car, manufacturing of recoil 
mechanisms by mass production meth- 
ods, and military vehicles and Sperry 
gyrocompasses during World War II. 


manager, vice 


manufacturing, since vice 


his career, 


Mason Reelected 
Head of AMA 
G. W. Mason, president of the Nash- 
Kelvinator Corp., has been reelected 
president of the Automobile Manufac- 


Wirshing 
it is 


that 
oxida- 


indicates 
a reducing action and 


said, evidence 
not 
that causes 
results of 


tior finishes to deteriorate. 
The the tests not mean 
that problems with paint chalking are 
solved, he added, but merely that a new 
avenue of approach is opened. Certain 
tests 
additives in 


do 


oxidation 
still is 


made with 


but 


have been 


paints, there 


much te be done. 


McCloud of Ford Elected 
Engineering Group Head 


J. L. MeCloud, manager of manufac- 
turing research for Ford, 
elected president of the Engineering 
Society of Detroit. He has been a direc- 
tor since 1949, and has held 
offices in the Society. 


has been 


several 





New England 
Middle Atlantic 
South Atlantic 

East North Central 
East South Central 
West North Central 
West South Central 
Mountain 

Pacific 


Tot:! United States 








467,313 


REGIONAL SALES OF NEW PASSENGER CARS 


Four Months 


192,639 
1,883,475 


57,370 
191,462 
1,757,652 


Per Cent Change 


April over 
April 1950 
+ 4. 


April over 
March 


Four Months 
1951 over 1950 
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Materials Lack Forces 
GM Six-Day Shutdown 


In order to avoid large scale layoffs 
resulting from anticipated shortages of 
materials, GM will *shut down for six 
working days from July 28 through 
August 6, in Chevrolet, Pontiac, Olds- 
mobile, Buick, and Cadillac plants, in 
the Michigan area. Similar shutdowns 
will be scheduled for some GM 
sory parts and division, as well as pas- 
senger car assembly plants, in other 
states. 


acces- 


Dodge Honors Lamborn's 
40-years of Service 

To commemorate 40 years of service 
with Dodge, Fred J. Lamborn, vice 
president and general manager, was 
honored recently at a luncheon given 
by his associates, including K. T. Keller 
and L. L. Colbert, board chairman and 
president of Chrysler Corp. Mr. Lam- 
born joined Dodge as a tool maker in 
1911 while on a stop-over in Detroit 
on his way to the East. Since that 
time he has risen through the organi- 
zation, holding such posts as general 
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turers Association. All 
and directors whose terms expired 
were also reelected. H. H. Curtice, ex- 
ecutive vice president of GM and sec- 
retary of AMA, was elected to fill out 
the unexpired term of M. E. Coyle, 
former director. 


other officers 


GMR Upsets Theory 
On Paint Film 


As a result of extensive research dur- 
ing the past few years, GM Research 
Laboratories has apparently upset pre- 
vious theories that dulling and chalk- 
ing of automotive finishes is a result 
of oxidation. In a paper before ASTM, 
June 20, Ralph J. Wirshing, head of 
the GMR chemistry department, cited 
tests with hydrogen peroxide, com- 
monly considered to be an oxidizing 
agent, in an attempt to stimulate chalk- 
ing, with negative results. However, it 
was discovered that under certain con- 
ditions hydrogen peroxide acts as a re- 
ducing agent, and when these condi- 
tions were met, panels with lacquered 
and enameled surfaces dulled 
chalked rapidly. Consequently, 


and 


Mr. 


World Metals Congress 
To Meet in Detroit 


More than 500 representatives from 
20 countries _ will attend the World 
Metallurgical Congress in Detroit, Oct. 
14-19, the first international meeting of 
its kind. Delegates will represent up- 
wards of 20 countries, under sponsor- 
ship of ECA. Director General of the 
Congress will be Dr. Zay Jeffries, re- 
tired vice president of General Electric 
and a past president of the American 
Society for Metals. 


‘51 Beecroft Award to King 


Rudolph F. King, registrar of motor 
vehicles of the Commonwealth of Mas- 
sachusetts, received the 1951 David 
3eecroft Memorial Award on Traffic 
Safety. The presentation was made by 
Dale Roeder, president of the Society 
of Automotive Engineers. Mr. Roeder 
is executive engineer of commercial ve- 
hicles, Ford Motor Co. Mr. King won 
the award for his able administration 
of traffic safety in Massachusetts and 
his long interest in safety education. 
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Allis-Chalmers to Spend 
Half-Million for Tools 


Allis-Chalmers Manufacturing Co. 
will spend more than half a million dol 
lars for replacement of machine tools, 
as part of its $1 million expansion and 
improvement program fot 
Norwood, O. The program 
construction of a new foundry 
warehouse to be 
year 


its plant at 
includes 
and a 


completed within 


Three Companies to Develop 
Xeroradiography 


The commercial development of 
xeroradiography is the object of a joint 
launched by three organiza- 
the Haloid Co., Rochester, N .Y.; 
Sattelle Memorial Institute, Columbus, 
O and the General Electric X-Ray 
Milwaukee, Wis. Expected to 
X-ray inspection faster and more 
eccnomical, xeroradiography is a fast, 
low-cost, dry, 
for producing x-ray 
trostatic, rather 


program 
tions 


Corp 
make 
direct-positive process 
images. It is elec- 
than chemical in 
nature 


Ryan Building New Plant 
in San Diego 
The 


ing a 


Ryan 
new 


Aeronautical Co, is build 
factory building at its San 


Diego, ¢ 


of jet 


for the 
components, according to 
president. The new 
tructure will add 75,000 sq ft 


to the company’ 


alif., site production 
engine 
r. Claude Ryar 
$300,000 


s facilities. 


Douglas Aircraft Buys 
Land and Buildings 


Douglas Aircraft Co. purchased four 
acres of land and 57,000 sq ft of build- 
Bell, Calif., for use alr 
craft sub-assembly and honeycomb man- 
ufacturing plant. About $200,000 worth 
f equipment, 


ings at 


as an 


including one of the larg 

est heated bonding presses in the coun 
try, was also purchased. 

Norton Plans $6 Million 
Expansion 

The Norton Co. 


expansion 


announced an 
million. A 
new 642-acre plant for the manufacture 
of Norton grinding machines will be 
built in Worcester, Mass. The new plant 
will consist of a 740-ft by 300-ft factory 
360-ft by 100-ft office building 


has 


plan costing $6 


olning a 


LeTourneau Building Steel 
Mill in Texas 


LeTourneau, Inc., has started 


tonstruction of its own steel mill at its 


BANK BODY 


A standard Boyertown body on a Ford F-3 chassis is being used by the Girard Trust 
Corn Exchange Bank, Philadelphia, in an unusual way. The body was the answer fo the 


plea of bank messengers and guards for more headroom 


Now with the new Ford truck 


the guards can walk in and out of the truck comfortably, and the truck has a low rear 


step and double rear doors 


The truck is used to haul money and payrolls, and to take 


mail to the post office 


plant at Longview, Tex. The mill is 
expected to be in operation by the end 
of this year, and will be capable of turn- 
ing out 1000 tons a day of finished steel 
plate 144 in. wide, ranging in thickness 
from 3/16 of an in. to 12 in. A build- 
ing 100 ft wide by 500 ft long is being 
built to house the mill. 


Name Bedford Assistant 
to ODM Head 


Clay P. Bedford, executive vice-presi- 
dent of Kaiser-Frazer Corp., has been 
named assistant to Mobilization Direc- 
tor Charles E. Wilson. ODM officials 
said that Mr. Bedford’s new assignment 
would be concerned with ways of stim- 
ulating defense production. 


Award Gary Memorial Medal 
to Edward L. Ryerson 


Edward L. Ryerson, chairman, In- 
land Steel Co., Chicago, was presented 
the Gary Memorial Medal for outstand- 
achievement in the iron and steel} 
industry at the 59th general meeting 
of American Iron and Steel Institute 
in New York recently. The presenta- 
tion was made by Eugene G. Grace, 
chairman, Bethlehem Steel Co. 


ing 


Willys Forms Division 
For Electronics Unit 


Willys-Overland has formed an elec- 
tronics division and has acquired a 
modern plant at Toledo to house the 
operation. It will add about 100 elec- 
tronics and mechanical engineers to its 
present pasic staff of specialists. The 
company has received two development 
contracts in the _ electro-mechanical 
field, from Glenn L. Martin Aircraft 
Co., and the U. S. Signal Corps. Details 
and dollar values of the contracts were 
not disclosed. 


Mann Elected Chairman 
of GMI Regents 


George Mann, Jr., general manager 
of GM’s AC Spark Plug Div., has been 
elected new chairman of the Board of 
Regents of GM Institute. He succeeds 
Cyrus R. Osborn, vice president and 
group executive of GM, and will also 
assume duties of chairman of the exec- 
utive committee of the board. New vice 
chairman is Edward B. Newill, GM 
vice president and general manager of 
Allison Div. The board consists of 34 
members, all of whom are GM execu- 


tives. 
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Mon inte [lows 


Current Personnel Appointments 


United Aircraft Corp., Hamilton 
Standard Div.—T. A. Sims has been 
appointed assistant general manager. 


The Bell Aircraft Corp.—Roy H. 
Coleman has been named manager of 
manufacturing for the recently-created 
Helicopter Div. 


Ford Motor Co.—Robert C. Armour 
has succeeded A. L. Edwards as man- 
ager, Long Beach, Calif., assembly 
plant. 


Hiller Helicopters, Inc.—Frank Wat- 
son has been made vice-president and 
contract administrator, and William 
Renison has been named factory 
manager. 


Kaiser-Frazer Corp.—A. J. Bedworth 
has been named chief assistant to O. E. 
Johnson, K-F general planning super- 
intendent, aircraft division. 


B. F. Goodrich Co.—William L. Car- 
penter, production superintendent of 
the company’s tire plant in Miami, 
Okla., has been made manager of the 
tire plant in Oaks, Pa. 


Tung-Sol Lamp Works, Inc.—Milton 
R. Schulte has been named vice vresi- 
dent in charge of manufacturing elec- 


tron tubes, cathode ray tubes and 
flashers. Dr. Alfred K. Wright has been 
named vice president and director of 
engineering, and Jean E. Witbeck vice 
president in charge of lamp manufac- 
turing. 


Allied Products Co:p—At a recent 
board meeting, Frank H. Bishop was 
elected executive vice president. 


Kearney & Trecker Corp.—Ralph W. 
Burk, vice president of salesp was 
elected vice president for manufactur- 
ing. Mr. Burk will also continue as 
head of the company’s sales division. 


Dearborn Motors Corp.—Appointment 
of Wayne B. Garber as national ser- 
vice manager has been announced. 


Koppers Co., Inc., Metal Products 
Div.—Nicholas Kay, manager of the 
Piston Ring plant at Baltimore, was 
named assistant manager of the Div.’s 
Production Dept., and Thurman F. Nay- 
lor has been appointed manager of the 
Div.’s Contracting Dept. 


Trailmobile Co.—Appointment of L. 
F. Manneschmidt as manager of the 
used trailer department has been an- 
nounced. 
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and Changes at Plants of Automotive Manufacturers and Their Suppliers 


Zoss Operating Valve Co.—Russell 
J. Cameron, former vice president in 
charge of sales, has been elected presi- 
dent, succeeding John Sainsbury, who 
will remain as an active consultant and 
member of the board of directors. 


Simmonds Aerocessories, Inc.—Mat- 
thias Plum was elected to the board of 
directors. 


Continental Motors Corp.—Edward J. 
Brichta was appointed sales manager 
of the industrial air-cooled engine 
division. 


The Lincoln Electric Co.—The ap- 
pointment of J. S. Roscoe as director 
of purchasing has been announced. 


General Electric Co.—The appoint- 
ment of four new managers to positions 
in the turbojet engine plant, Lockland, 
O., have been announced: George L. 
Zimmerman, manager of assembly divi- 
sion; Paul Nichols, manager of develop- 
ment manufacturing division; A. W. 
Jacobsen, manager of the parts divi- 
sion; and Mare A. DeFerranti, man- 
ager of facilities for the Lockland 
plant. 


General Electric Co., Fractional 
Horsepower Motors Divisions—B. R. 
McClure has been appointed assistant 
to the manager of sales. Enno W. Lan- 
kenau has retired as manager of the 
Decatur, Ind., plant. He will be suc- 
ceeded by John F. Welch. D. C. Hanson 
has been made manager of the Refrig- 
eration Equipment Sales Div. and K. R. 
Whearley has been placed in charge of 
the Distribution, Parts, and Service 
Sales Section. 


General Electric Co., Control Divi- 
sions—Dr. Louis T. Rader has been ap- 
pointed assistant manager of engi- 
neering. 


Kollsman Instrument Corp.—Jay E. 
Browder has been appointed chief of 
the Radio Communications Engineering 
Section. 


B. F. Goodrich Chemical Co.—Glen 
E. Wilson has been named director of 
employe relations, a newly-created post. 


The Four Wheel Drive Auto Co.- 
Charles Glocke, field service manager, 
has been named manager of the FWD 
service division. 


Westinghouse Electric Corp.— The 
appointment of Thomas R. Lawson as 
assistant sales manager of industrial 
products has been announced. 


Thermoid Co.—Lau- 
rence C. Ward, Jr. has 
been elected vice pres- 
ident in charge of spe- 
cial sales. 


B. F. Goodrich Co. 
—James F. Sweatt has 
been named manager 
of the company’s Los 
Angeles, Calif., tire 
plant. 


Automatic Steel 
Products, Inc.—At a 
recent meeting of the 
board of directors, 
Douglas H. Miller was 
elected treasurer. 


E. I. duPont de Nemours & Co. (Inc.) 
—Richard D. Scheer, assistant sales 
promotion and advertising manager of 
the Polychemicals Dept., has been made 
assistant sales manager, “Zerone” and 
“Zerex” anti-freeze sales. | 


General Motors Corp., Buick Motor 
Div.—Joseph J. Schweinfurt has been 
appointed assistant general superin- 
tendent in charge of jet engine pro- 
duction. 


Ford Motor Co., Lincoln-Mercury 
Div.—Lewis K. Marshall has been made 
manager of the gas turbine plant; 
Owen L. Marsal has been named manu- 
facturing manager; R. E. Busey will be 
chief product engineer and will head 
the product engineering department; 
and H. F. Roberts has been designated 
purchasing agent and will be responsi- 
ble for all procurement under present 
and future defense contracts. 





Necrology 


Clarence C. 
president and _ secretary, 
Wheel Corp., died in 
Mich., on June 9. 


Carlton, 69, vice 
Motor 


Lansing, 
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GEAR SHAPERS 

SHAVING MACHINES 

THREAD GENERATORS 

CUTTERS AND SHAVING TOOLS 
GEAR INSPECTION INSTRUMENTS 


PLASTICS MOLDING MACHINES 
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THE FELLOWS GEAR SHAPER COMPANY - 


That's why Fellows makes all 
its Gear Inspection Instruments 
of the precision recording type 


On tooth-form accuracy depends smoothness of gear action... 
quiet operation...sustained load-carrying capacity...everything 
you ask of a top-quality GEAR. To fix responsibility beyond 
question, you will want simple, reliable, automatic-recording 
Inspection. Fellows builds a line of Instruments of exceedingly 
practical advantage. Set up procedure is of time-conserving 
simplicity. Mechanisms combine extreme sensitivity with pro- 
tected ruggedness. Electronic recorders chart errors greatly mag- 
nified, for studied analysis and the location and amount of any 
departure from theoretical perfection. Call on us for descriptive 
literature on any of the Instruments pictured here. Each will 
handle external or internal gears to the capacities noted. 


No. 20M “Red Liner” 


Head Office and Export Department + 78 River Street, Springfield, Vermont 


Branch Offices: 616 Fisher Bldg., Detroit 2 + 5835 West North Avenue, Chicago 39 + 2206 Empire State Bidg., New York | 
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when you think of 
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progressive manufacturing: 


\ aa of the ones you think of first have bought 

New Britain Automatics within the past few years 
for new and better ways of doing important metalwork- 
ing jobs. The New Britain-Gridley Machine Division, 


The New Britain Machine Company, New Britain, Conn. 


AUTOMATIC BAR AND CHUCKING MACHINES * PRECISION BORING MACHINES 
LUCAS HORIZONTAL BORING, DRILLING AND MILLING MACHINES 
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What drivers and operators say about your vehicles has a mighty impor- 
tant bearing on the future of your business. So it is imperative that every 
component be selected on the basis of its contribution to lasting, satisfac- 
tory performance. In the field of heavy duty carburetion Zenith* has long 
been recognized as the engineer’s choice for quality performance under 
all operating ccnditions. You can be sure that manufacturers whose 
vehicles are Zenith equipped measure carburetor costs in lasting terms 
rather than initial expense. Zenith’s rugged construction, strong idling, 
freedom from stalling and obedient response to every power demand 
goes a long way toward building owner good will. That's why cost con- 
scious operators and experienced drivers prefer Zenith equipped vehicles. 


*REG. U.S. PAT. OFF. 


ZENITH CARBURETOR DIVISION OF 


696 Hart Avenue - Detroit 14, Michigan atlases eennokacees 


Export Soles: Bendix international Division, 72 Fifth Avenve, New York 11, N.Y. 








Precisely controlled heat treating is just 
one of the steps taken at Accurate to 
assure adherence to your specifications 
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HERE at Accurate we make springs the Accurate spring service and try Accu- 
way we'd like to have them made for rate on your next job. ACCURATE 
us if we were the user. We believe this SPRING MFG. CO., 3810 W. Lake 
guarantees you the best possible springs Street, Chicago 24, Il. 

—uniformly RIGHT springs that per- 

mit maximum assembly rates and re- _—Ask for your free copy of the new 


. revised Accurate Handbook of Téch- 
duce the number of rejects due to faulty _ gical Data on Springs. This booklet 


operation. It all adds up to lower manu- a —- ae print for me er 
. an ' ou ave revious' as 

facturing costs and better product per- for @ copy and have not received it, 

formance for you. we would appreciate your asking 


Plan now to find out more about 
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lO CULINDER HEADS PER HOUR 


ON W. F. and JOHN BARNES 3-SECTION “PROGRESS-THRU” MACHINE 


Loading-End © 


’ chine, is connected 
to Section 2, and performs a total 
of 85 drilling, end-cut reaming, 
counterboring and tapping op- 
erations. Cylinder 

head is turned over 

in station 8, so cyl- 

ace is down, 


224 MACHININ 


@ A total of 224 individual ma Bmatically on 

these special W. F. & John Barnes ma production of 

V-8 automobile engine heads. Individual ma ide 104 drilling, 

12 combination drilling and countersinking, 12 g, as well as taper 

and end-cut reaming. Specific features of the machine of three turn-over 

fixtures for dumping chips and re-positioning the work pies, separate automatic 

lubricators to all fixtures and operating units, built-in chip conveyor, and hydraulic 

and electrical circuits designed for accessibility and easy maintenance according to ponte Rong Fea thd z4 
J. 1. C. standards. You can depend on Barnes to hydraulically actuated and electrically 
give you the latest in cost-cutting ideas and controlled by limit switches. Opera- 
machining techniques. Pi 


ENGINEERING ASSISTANCE When you need help with your ma- 
chining problems, feel free to call on Barnes engineers for assistance 
without obligation. For data on the range of special machines and 
equipment built, and the service developed over a period of 75 years, 


write for free copy of brochure “Creative Machine Engineering and 
BAR N F S Manufacturing”. 


W. F. & JOHN BARNES COMPANY 
312 S. WATER ST., ROCKFORD, ILLINOIS 
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MULTIPLE SPINDLE DRILLING, BORING, TAPPING MACHINES - AUTOMATIC PROGRESS-THRY AND TRANSFER TYPE MACHINES 
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Upholstery Requires 


(Above) Power knives are used fo cut upholstery in the body trim plant. 
As many os 150 layers of lightweight headlining cloth may be cut at one time. 


——— a 


(Below) Part of the sunshade visor pr tion line. These fabric covered 
sunshades are one of the many uses of co!’ sn and cotton fabrics in automobile 
body production. 


NE of the most advanced 

facilities of its kind to be 

found in the industry is at 
the Cut and Sew Department of 
the Fisher Body-Pontiac Division. 
The large number of operations— 
approximately 700—and the 60 
variations in Pontiac body trim- 
ming styles make a complete de- 
scription of the setup impossible 
within the limits of this article, 
which is confined to some of the 
more important procedures. 

After cloth is received it is 
stored adjacent to the cutting 
tables. Shading is facilitated by 
an aircooled color identification 
lamp using six 1000-watt bulbs. 
Code markings designating shades 
are stapled to the cloth bolts 
which are then moved to six 100- 
ft cloth laying tables. Laying 
machines on steel rails move over 
the tables evenly piling cloth layer 
on layer. For maximum efficiency 
during a single cutting 150 layers 
of lightweight headlining cloth 
are used, 125 layers of medium 
weight sidewall cloth, 100 layers 
of seat material and 40 layers of 
art leather. 

Durable parchment is used for 
stenciling-in cloth patterns which 
are drawn in yellow crayon rather 
than chalk to keep the vibrating 
power knives from blurring the 
markings. Straight edge power 
knives cut the cloth at 3600 rpm. 

Headlining marked for listing 
wires is cut into three pieces and 
placed adjacent to an operator 
who simultaneously joins the 
pieces and sews the listing on a 
147 Class chainstitch machine. 
An underfolding mechanism de- 
veloped by Fisher Body guides the 
listing material so that it meets 
the headline cloth directly under 
the size 23 needle. 

Where there is no simultaneous 
joining operation, listing is fed 
over the top of a 400W lockstitch 
machine and sewn with a nylon 
thread and a size 22 needle. 





100 Operations 


Headlines are rolled on bolts 
and conveyed to the body assem- 
bly line where wires are inserted 
in the listing to hold the head- 
lining to the roof panels. 

Due to the variety of complex 
operations and the heavy mate- 
rials used, sewing machines are 
operated at between 2200 and 
and 4500 stitches per minute al- 
though their rated speeds are con- 
siderably higher. Some 50 per 
cent of the 280 sewing machines 
used on Pontiac trimming are 
111W155 lockstitch machines for 
general sewing of cushions, seat 
backs, door paneling and side 
paneling. 

In trimming front and rear 
seat fronts on standard cars the 
111W155 joins three pieces of 
cloth to form the top half which 
is then pocketed by radius sewing. 
Top and bottom sections are 
joined and welted on a 147 Class 
chainstitch which simultaneously 
stitches a cloth covered wire into 
the welting. Listing is lockstitched 
to the under side of the weltlip 
and the wire is later hogringed to 
the seat frame. 

Halves of the bottom section 
are French seamed on a 147-110 
two-thread chainstitch machine 
which is also used to join the art 
leather side facings. For its 
bolster type button back cushions 
Fisher Body has developed a but- 
ton tufting machine which auto- 
matically joins and tufts buttons 
at the rate of 16,000 per day. 
Formerly the old foot operated 
kick-presser type machines turned 
out only 1600 per day — an in- 
crease of 10 to 1. 

Front and back cushion bolsters 
are lockstitch joined and then 
French seamed. Side facings are 
processed in the same manner. 

At the Pontiac Fisher Body 
plant over 100 miles of thread are 
sewn every day. Cotton thread of 
the 16-4 and 20-4 variety is used 

(Turn to page 90, please) 


(Above) Front seat cushions flow down the chute ot the right and are trans- 
ferred to seat frames shown on the assembly line at the left. 


eed 


(Below) The pushbutton-controlled power arm shown here eliminates most of 
the effort which would otherwise be required to lift a front seat assembly 
into a body. 





By 
James R. 
Custer 


EQUIREMENTS for military transport vehicles, 
construction of current automatic transmis- 
sions, and combustion chamber deposit prob- 

lems were the technical topics to receive the greatest 
amount of attention at the Summer Meeting of the 
Society of Automotive Engineers. Again this annual 
event, held the first week of June at French Lick, Ind., 
attracted a record attendance of automotive engineers 
from various sections of the Nation and Canada. Com- 
mittee meetings were another important activity for 
the members during the week. 

The Daily SAE, discontinued 20 years ago, was re- 
vived as a four-page early morning tabloid and made 
a big hit, keeping the members and guests informed 
of the latest SAE news and reviews of past affairs. 
Four companies sponsored it, one each day in the fol- 
lowing order: The Timken-Detroit Axle Co., Pontiac 
Motor Div. of General Motors, Adhesives and Coating 
Div. of Minnesota Mining and Manufacturing Co., and 
the Bendix Aviation Corp. 

Garrison Manufacturing Co. of Los Angeles, Calif., 
demonstrated its power assist steering installed on an 
Oldsmobile 98. There is an increasing interest in servo 
steering mechanisms for passenger cars, with several 
companies now engaged in their development. Chrysler 
adopted one type as regular equipment on a 1951 model 
and is offering it as optional equipment .on two other 
models. 

Twelve technical papers were presented at morning, 


Military 


afternoon and evening sessions, and also scheduled 
was the same number of round table discussions of 
current problems, such as plastic models techniques 
for bodies, truck transmission synchronizers, frame 
versus frameless body construction, aircraft engine 
lubrication, and automobile noise and vibration. De- 
signs of two new automotive engines—the Cummins 
high speed experimental Diesel and the Studebaker 
V-8 (see AUTOMOTIVE INDUSTRIES, Nov. 1, 1950 issue) 
—were analyzed by top engineers of those companies. 

The technical sessions got off to a successful start 
on June 4 with the paper, “Military Wheeled Trans- 
port Vehicle Requirements,” which was given by 
Colonel W. A. Call, chief of the Development and En- 
gineering Dept. at the Ordnance Tank-Automotive 
Center, Detroit. He described the several military 
wheeled vehicles now in production and also those 
under development, pointing out that wheeled vehicles 
of proper design are superior in performance and cost 
less than comparative tracked vehicles for cargo trans- 
port use. To illustrate this contention he compared 
the new T51 cross country carrier with two World 
War II vehicles—the four ton 6x6 cargo truck and 
the M8 cargo tractor. Their characteristics are listed 
in the accompanying table. After the session seven 
of the latest Army trucks, including the huge T5% 
which is illustrated in this article, were displayed and 
demonstrated for the engineers. Their specifications 
are given in Table I on page 36. 

Most of the second 
day program was de- 
voted to combustion 
chamber deposits, their 
causes and effects. *ol- 
lowing two papers in 
the morning, abstracts 
of which accompany 
this article, there was 


The T58, one of the military 
vehicles demonstrated at the 
SAE French Lick meeting. 
This 15-ton 8x8 unit, power- 
ed by a 540 hp air-cooled 
engine located back of the 
cab, is under development 
at the Detroit Arsenal for 
cargo and tractor applica- 
tions. 
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Vehicle Developments 


Designs of Army Wheeled Transports Disclosed at SAE French 


Lick Meeting; Technical and Round Table Sessions Devoted to 


Timely Engineering Problems 


a forum in the afternoon with a panel of experts 
available for questions on specific problems. 

The symposium on automatic transmissions and 
torque converters was one of the largest technical 
sessions of the week. Current designs and their op- 
eration were analyzed by experts from companies now 
manufacturing them. Of particular interest was the 
announcement that the Hydra-Matic transmission soon 
will be equipped with a variable capacity vane type 
pump, which will reduce operating temperatures, in- 
crease fuel economy, minimize internal leakage, and 
provide less operational variance due to temperature 


Military Wheeled Transport 
Vehicle Requirements 


GREAT number of vehicles are 
A used by the military forces 
within the limits of the United States 
and in its As a result 
two distinct types ere required—the 
administrative vehicle and the tactical 
vehicle. To a great extent, the admin- 
istrative vehicle, be it a sedan, truck 
or motorcycle, is a standard commer- 
cial item. These administrative ve- 
hicles are not required to operate over 
rough ground or off the road. 

Tactical vehicles, however, present 
an entirely different problem. These 
are “all-wheel-drive, off-the-road” ve- 
hicles for the troops in the field. They 
are entirely dependent for their spare 
parts upon the supply pipeline flowing 
continuously from the United States 
to the battle fronts by means of over- 
crowded shipping or airlift. In this 
situation, the number and quantity of 


possessions. 
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change. It will replace the gear type pump. 

Wells Coleman, of the Gleason Works, explained a 
new method for determining the fatigue life and load- 
ing of gears, which aids in designing them for the 
most efficient use of materials. How the bonded wire 
strain gage, brittle lacquer, and structural fatigue 
machines are utilized in determining loads and stresses 
for machine design was reviewed by F. G. Tatnall. 
manager of testing research, Baldwin-Lima-Hamilton 
Corp. These methods, he stated, make possible prod- 
uct improvement before use. Special extracts from 
some of the important papers accompany this article. 


By Col. 


Chief 


William A. Call 


Development and Engineering Dept.. 
Ordnance Tank-Automotive Center 


Major Performance Requirements for 
Army Tactical Vehicles 


. Ability to climb a 60 per cent slope with rated load—this 


slope te consist of a natural, unpaved hill. 


. Maintain a reasonable road speed compatible with the size 


of a truck. Regardless of size, it will have to be capable of 
sustained operation at 35 mph or better. 


. Capable of continuous eperation on a 20 per cent side slope. 
. Travel 300 miles at 30 mph without refueling. 
. Ford streams with the water up to the driver’s neck. 


Differentials must provide drive to all wheels having trac- 
tion. f 


. A full floating axle is desirable. 


Maximum obtainable ground clearance, and at the same 


time, the following requirement. 


. Lowest possible silhouette. 


Able to operate with flat tires without losing the tires. 


l. Able to operate at any temperature between —65F. and 
+125F, 


+f. Desteees fe Be qanehieret Seine airtrmentenianey sana 


with necessary lifting eyes and tie down hooks. 











Table |—Specifications of Military Vehicles 








Military Vehicle 


M38 M37 M34 M135 M41 757 T58 
4x4 4x4 6x6 6x6 6x6 8x8 x8 
4 Ton % Ton 2%, Ton 2% Ton 5 Ton 10 Ton 15 Ton 





locking differentials. They 
will have incorporated in 
Overtand Corp 
nemeeen aia nine them a completely sealed 
et Wei ' 
braking system. The suspen- 
Gross Weight ‘Ib ° . 
Cross Country sion system may be a torsion 
Highwa 
’ bar or some other system 
Payload Ib): nat ? 
Country giving increased road clear- 
Highway ance. To increase ground 
eS clearance even more, the fu- 
ture tactical vehicle will 
probably be equipped with 


Manufacturer Wihys- Chrysier 


» © 
g % 


bed 


388 88 88 


8 


88 88 33 
g88 88 #8 
8s 


Se 


Highway 
Wheelbase in. 


8s 


— rrr — extremely large and soft 

Engine . $3 boat 06 be at [teeagenta tol.seuin. tires. This will not only give 

2800 rpm a better ride, but it will at 

Hydra- | Synchro- | Torque | the same time increase mo- 

| a ews _ “Sem bility over soft surfaces. The 

2 speeds pe vehicles will be powered with 

— one of the standard family 

| Saeed |S ae eS | ee |i of Ordnance engines now 
ed 


syn- sy mission mission ve > : >] j 
a developed and being built 


Transmission chronized 


in volume in certain sizes. 
These engines are in the 
same families as those used 
in our present track laying 
vehicles. Incorporated with 
spare parts must be held to a minimum. Here, stand- these engines will probably be some type of torque 
ardization is most essential, and here quality of con- converter or automatic transmission. 

struction to eliminate the requirements for spare parts 
is a very important consideration. 

Ordnance engineers involved in the wheeled vehicle 
field fully realized when the program started that the 
design of the ideal wheeled tactical vehicles would be 
a time-consuming and complicated task: As a result 
of this, we initiated a dual program. 
One—to carry on the development of 
the ideal military wheeled vehicle, and 
two—to carry on the development of a 
vehicle that can be produced in quantity 
today. The 2% ton M34 Cargo Truck, Table !i—Characteristics of Three 
a postwar vehicle (see Table I and ° 
AUTOMOTIVE INDUSTRIES, August 1, Army Vehicles 
1950, issue), is an example of the 6 x 8, 4-Ton T51 Cross 

. . . . Cargo Truck Country Carrier 
second objective. Other trucks in this W. W. I Postwar 
category are a % ton, 34 ton, alter- Payload, tons 
nate 24% ton and a 5 ton,tbeing de- - “e — See 
veloped by different manufacturers. carge Wasa eee ae pod 
Simultaneously, we are proceeding Overall Recto, 268% Pood i 
7] * investigati 3 ‘ ” Body Size, in. 110x1 
with our investigations and attempt axie Gro ci sap , 15! on 
ve > ides theele 1e- ine lin line radia 
ing to develop the ideal wheeled ve gine Type ——, y ss 
hicles. The payoff lies not solely in Gross Brake Hp at Rpm 128 at 2300 478 at 2400 
. . P Maximum 
the development of an ultimate vehicle, Grade-Speed Abi! & at moh 
, ‘ ‘. . . Maximum Ford 
but also in the interim application to Apprenionate Cruising Range, miles 300 200 
. = f Torque Converter, Transmission Yes, automatic Yes, manual 
current production, of the lessons 


Automatic Locking Differential Yes Controiled 
steering 











While desirable changes are being incorporated into 
present high volume production models, we are pro- 
ceeding with the building and testing of experimental 
models of our more advanced tactical vehicles. It will 
be of interest to compare one of our tactical vehicles 
which is now in the pilot stage, to a World War II 





35 
3 at 18 
40 


learned piecemeal and the separate Guapension Type — 


components developed individually in Senitistiini ae, na nl —_ 
" - . rs > ¢ contracting 
the course of the long-range program. Central Inflation System a wet anotieaite 


Yes 
As indicated before, our ideal vehicles Generator 6 v, 25 amp Heavy duty 24v Heavy duty 24 v 
will be equipped with locking or semi- 
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Developments 





wheeled vehicle of similar capacity, and a World War 
Il tracked vehicle of this same capacity. The experi- 
mental vehicle is the T51 Cross Country Carrier. This 
vehicle has a payload of 5 tons. The World War II 
wheeled vehicle nearest to this capacity was the 6x6 
4 ton Cargo Truck and the nearest tracked vehicle 
capacity-wise was the M8 Cargo Tractor with a ca- 
pacity of 5 tons. Table II shows that the cross coun- 
try carrier with its payload of 5 tons weighs one ton 
less than the World War II wheeled vehicle and weighs 
less than half as much as the World War II tracked 
vehicle. Not shown on Table II are other advantages 
of this new vehicle. It provides a more comfortable 
ride; it is easier to drive; its maintenance is rela- 
tively simple, and it incorporates a completely water- 
proof, corrosion-proof, fungi-proof, dust-proof 
radio-interference-proof, 24-volt ignition system. 

In addition to the T51, there is under development 
at the present time, a class of cross-country carriers 
consisting of *4 ton, 4x4, trucks, 24% ton, 6x6, and 
5 ton, 6x6, cargo vehicles. The outstanding features 
of these vehicles are air-cooled, horizontally opposed 
engines, members of the Ordnance “Family of En- 


and 


An Improved Method for Estimating the 
Fatigue Life of Bevel and Hypoid Gears 


B plotting the results of fatigue tests on automo- 
tive spiral bevel and hypoid rear-axle gears as 
well as the results of tests on Zerol bevel and spiral 
bevel miter gears, two graphs 
tained. 


were ob- 
Nearly all of the points represent 
the results of tests on case-hardened gears, 


gines” with interchangeable parts, torque converter- 
planetary gear transmissions and improved suspension 
systems. Certain special features are being tested on 
some of these vehicles, such as fuel injection and front 
and intermediate wheel steering in one of the 5 ton 
vehicles. 

The cross-country carriers are envisaged as highly 
mobile vehicles which would be procured in relatively 
small quantities for use by front line, mobile troops. 
The air-cooled engine powering this group of vehicles 
has cylinders, pistons, connecting rods, bearings and 
other auxiliary parts interchangeable. This is expected 
to alleviate substantially our parts supply and stocking 
problems over the experience of World War II. 

In larger vehicles, we are developing 8x8 trucks with 
capacity of 10 and 15 tons. These vehicles provide good 
load distribution and an excellent ride due to the addi- 
tional bogie in the front as well as the usual bogie at 
the rear. They are equipped with air-cooled engines 
and torque converter-planetary gear transmissions. 
These larger vehicles utilize an eight cylinder V-type 
air-cooled engine with the same piston, connecting rod 
and basic cylinder as is used in the tanks and the self- 
propelled artillery. These 8x8 trucks are demonstrating 
their ability to go anywhere a tank can and are ex- 
pected to be produced in both tractor and cargo ver- 
sions; the one to be utilized for towing semi-trailers 
and the other to serve as a prime mover for heavy 
towed artillery. 


By Wells Coleman 


Gleason Works 


ance limit has been selected at a stress of 30,000 psi 
which corresponds to a fatigue life of about 6,000,000 
cycles. Mathematically, this line may be expressed by 





including both ground and unground teeth. 
About a dozen points represent the results 
of tests on flame-hardened teeth. By super- 
imposing the two graphs the result is 
shown in Fig. 1. Note that these two coin- 
cide very neatly. If we are interested in 
average life, a line might be drawn through 
the middle of these points. However, most 
designers are interested in a minimum life. 
This is especially true in aircraft design 
where it is desired to design as close to the 
safe limit as possible. Accordingly, we have 
drawn a line in such a position that not 
more than five per cent of all test failures 
it. As drawn, the slope of this 
line is approximately 5.68 and the endur- 


are below 





Fig. 1—Results of fatigue fests on gears. 
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the following equation: 
: 468,000 
N = - 

St 
where N approximate minimum fatigue life 
in cycles. 

S maximum tensile stress. 


Special attention is called to the fact that not all 
jobs will fall on this minimum line, nor will they 
spread horizor ‘ally across the entire band of points. 
To illustrate, on the horizontal line representing a 
stress of 70,000 psi the fatigue life varies within the 
scatter band from approximately 50,000 cycles to 
1,500,000 cycles. One design, as shown, lies between 
65,000 cycles and 450,000 cycles, while a second design 


Effects of Combustion Chamber Deposits on 


might lie between 200,000 cycles and 2,000,000 cycles. 
The spread for one design rarely will exceed a ten- 
to-one ratio. 

This method of fatigue life determination offers a 
means for comparing various designs of bevel and 
hypoid gears and for estimating their life. The at- 
tempt has been made to include as many factors as 
possible in order to cover the large number of vari- 
ables in gear design. It is only by using such an 
approach as this that comparisons may be made be- 
tween various tooth forms and gear mountings. 

Further simplification is possible for the designer 
of commercial gears where large factors of safety are 
tolerated. But this simplification is of little value to 
the man who must design for the most efficient use 
of materials. 


By J. B. Duckworth 


Octane Requirement and Engine Power Output ara hae oo 





Fig. 2—Change in octane- 
number requirement with Te! 
content and test mileage 
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Effect of TEL Content on Octane-Number Requirement 


Table 3 


Initial Requirement After 10,000 Miles 
Requirement Deposits Present Deposits Removed 
1 3 0 0 3 








TANE -NUMBER REQUIREMENT 














Test Cars from Popular-Price Field 


Car Valve Arrangement 
Overhead 
L-Head 
L-Head 
L-H 








poneenanere changes in octane requirement for 
three test fuels in Car A-1 are shown in Fig. 2 
The curves are typical of the octane - requirement 
build-up for all cars tested under these particular con- 
ditions of operation. The most rapid increase oc- 
curred during the first 4000 miles oft operation for 
the leaded fuels. The shape of the leaded-fuel curves 
suggests that a state of equilibrium was reached at 
roughly 5000 miles. There is some indication that 
the unleaded fuel had not reached its peak require- 
ment at 10,000 miles, but additional mileage would 


38 


not have altered the results by a significant amount. 

Octane requirements for all cars are summarized in 
Table I. These results take into account initial and 
terminal requirements and, in addition, octane-number 
requirements after deposits had been removed from 
the compustion chamber. For cars of the same make 
and model, initial octane requirements are in good 
agreement. By and large, requirements of duplicate 
cars after 10,000 miles of operation on each of the 
test fuels are in reasonable agreement. As might be 
expected, there were considerable differences between 
cars of different makes. 

Changes in torque accompanying deposit removal 
indicate that the effects of deposits range all the way 
from a gain in torque of six percent to a loss of more 
than nine percent. Part of these differences may be 
attributable to differences in combustion-chamber de- 
sign. In the case of Cars A-1 and A-2, TEL content 
was not a significant factor with respect to torque 
change. With respect to Car B, torque loss becomes 

(Turn to page 102, please) 
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METALS 


Steel Scrap Shortage May Become Still Tighter; CMP 
Faces Different Conditions Than During World War Il 





By William F. Boericke 


The Steel Pinch 


Steel ingot production continues at a record break- 
ing rate, currently over 2,060,000 tons per week. It 
may drop off during the hot summer months because 
of the vacation period but a lot of workers prefer to 
stay on the job and draw bonus pay. Steel executives 
are more worried over a scrap shortage which may 
become tighter later in the year. 

Sharp differences of opinion exist regarding steel 
supply for civilian use in the third and fourth quarters 
after providing for military needs and defense sup- 
porting orders. According to General Motors presi- 
dent, C. E. Wilson, the worst pressure of the defense 
program is likely to be felt in the third quarter with 
some relief before the end of the year. Military use 
of steel is a much smaller precentage of total output 
than is generally believed, he declared. Much the same 
thing has been expressed by Walter S. Tower, presi- 
dent of the American Iron & Steel Institute, who esti- 
mates that 90 per cent of the 1951 steel output or some 
104 million tons will be available for what are gener- 
ally regarded as civilian requirements. 

The discrepancy between these assertions and Gov- 
ernment predictions of a 75 per cent need of steel for 
direct and indirect defense needs is largely a matter of 
terminology. The Government includes steel for freight 
car, oil drilling, pipe lines, and plant expansion under 
defense categories but the steel executives list them 
under civilian requirements. The best estimate for 
direct military use of steel in the third quarter is about 
700,000 tons of finished ‘rolled products per month, or 
only orie-eighth of the prospective supply. 

At the present time steel plant capacity is being 
expanded to reach a lofty 118 million tons by the end 
of 1952. That represents a 20 per cent increase of 
capacity before Korea. To do this about 10 per cent 
of current steel output is being used for new con- 
struction. With its completion, not only will some 18 
million tons of new steel be provided but 10 million 
tons now going into construction will be freed for 
other uses. Iron and steel companies will spend about 
$1.2 billion on plant construction in 1951. 


Pittsburgh Short on Steel 


But steel consumers particularly in the Pittsburgh 
area are confronted today with a condition and not a 
theory. They are definitely short of steel for war re- 
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quirements and are not convinced by steel executives 
that no real shortage impends. NPA has limited the 
use of steel in consumer durables other than automo- 
biles to 70 per cent of the pre-Korean level for the 
third quarter. This represents a deeper cut than the 
8.0 per cent permitted for the second quarter. The new 
steel order exempted from steel restrictions other than 
automobiles, small manufacturers using less than three 
tons of carbon steel and less than 1000 lb of alloy steel 
in the third quarter. 

Without much doubt a steel shortage presently 
exists, although it is probable that a good deal of the 
enormous output since the first of the year has been 
going into inventories. Business accumulations of in- 
ventories appears now to have passed its peak. It has 
been pointed out that in the history of this country 
every severe shortage in a raw material has been 
turned into a surplus in an unbelievably short time. 
The shortage usually seemed most severe just before 
the market turned from a sellers’ to a buyers’ market 
almost overnight. This may not happen. in today’s 
steel market but it’s worth some thought. 


Contradictory Attitude of OPS 


The attitude of officials of the Office of Price Sta- 
bilization has been contradictory. The agency has 
sternly frowned on any industry-wide price boost for 
copper although countenancing the three-cent higher 
price for Chilean copper sold in this country. It was 
declared that users of Chilean copper would have to 
absorb the higher price they pay for that metal as 
best they could. 

On the other hand the agency apparently gave 
quick consent to the six-cent increase instituted by 
International Nickel Co. which brought the price of 
nickel up to 5614 cents per lb and permits distributors 
and producers of products containing more than five 
per cent nickel to pass the increase along to their cus- 
tomers. Shortly afterwards an agency official declared 
that price controls will be lifted on manganese, chro- 
mite and several other strategic raw materials, in 
order to step up the Government’s mineral program 
as well as to permit American buyers to meet the 
prices being paid for manganese abroad. The General 
Services Administration which buys for the stockpile 
will be authorized to contract with domestic producers 
at above ceiling prices without further clearance from 
OPS. 

This is sound reasoning to bring a supply of badly 
wanted manganese into this country but it is difficult 
to see why it does not equally apply to copper, lead, 
and zinc as well. The price situation on copper is badly 

(Turn to page 88, please) 





This Republic XF-91 high speed, high altitude in- 

terceptor features inverse wing taper with varia- 

ble wing incidence permitting changes of angle 

of cftack in flight. It is powered by a turbojet 

engine and rocket motors. Final USAF tests are 
to be made soon. 





This Grumman triphibious SA-16, now in produc- 
tion at the Bethpage, Long Island, plant for the 
USAF Air Rescue Service, is designed for opera- 
tion on water, land, snow or ice. For use on 
snow or ice, if is equipped with a single shock 
absorbing retractable skid attached to the keel 
and auxiliary skids below the wing tip floats. 





Latest 


Bell X-5 with variable sweptback wings. This experimental 
aircraft is now at Edwards Air Force Base, Muroc, Calif., 
where it soon will be used to obtain transonic flight data 
For take-off, climb and landing, best performance is with 
the wings in a forward position. Aft higher altitudes, 
greater speed is possible by increasing the degree of sweep- 
back, as in this photo. It is powered by a 4900 /b thrust 
Allison J-35-A-17 turbojet engine mounted under the cock- 
pit with the tail pipe protruding beneath the fuselage. This 





craft has a length of 33 ff four in., height of 12 ##, wing 

span of 32 ff nine in., and weighs approximately 10,000 

lb. It was developed by the Air Force, NACA and Bell 
Aircraft engineers 





Closeup of the Martin XB-51, U. S. Air Force 
tactical bomber, which is powered by three Gen- 
eral Electric J-47 turbojets, each producing 
more than 5000 |b thrust. In addition to the two 
jet engines mounted on pylons beneath the cock- 
pit, the third is in the rear of the fuselage. 
Speed of this experimental bomber is reported 
to be comparable with that of a modern jet 
fighter. 
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General Electric's latest turbojet engine, the J-47- 
GE-21, which is the first of the advanced J-47 axial 
flow series and is designed for advanced, military 
aircraft. Its thrust, which is a military secret 
is reported to be considerably greater than current 
J-47 engines rated in excess of 5200 |b. Note ac- 
cessories on the underside, which have been placed 
there to provide greater air inlet area to the com- 
pressor. The engine is 36.75 in. in diameter, and 
146 in. long, and has the cannular type of com- 
bustion system. With modification of accessory 
mountings, and other minor changes, the "21" will 
become the J-47-GE-29. Addition of an afterburner 
forms the J-47-GE-31. 





Navy's newest anti-submarine aircraft, the Grumman 

AF-2W & AF-2S Guardian are pictured in “hunter- 

killer’ operational formation. Both models are pow- 

ered by a Pratt & Whitney R-2800 engine. A high 

priority project, no specifications have been 
released. 


Here is the latest Republic Thunderjet fighter 
the first operational jet fighter to be equipped 
for mid-air refueling by tanker planes, which 
can be accomplished in 21/2 minutes by the 
Boeing flying boom system. The improved 
Allison J35-A-29 turbojet powerplant delivers 
5600 Ib thrust. This plane is the first F-84G 
to come off the production line. The F-84F 
model, being prepared for production at the 
Gereral Motors Kansas City plant, is a swept 
wing, swept fail fighter-bomber and is to be 
powered by the Sapphire turbojet engine hav- 
ing 7200 Ib thrust. 
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View in a corner of the tube mill, the 

Yoder mill being located against the 

wall in the background. In the fore- 

ground is the W. F. & John Barnes mo- 

chine for facing and chamfering the 
ends of tubes. 


ECOGNIZED as one of the outstanding 
of for 

passenger cars and trucks, Universal 
Products Co., Inc., Dearborn, Mich., is 
currently manufacturing the well known 
Detroit line of universal joints, 


producers universal joints 


including the 





ball- 
and-trunnion type; self-aligning joints; the combina- 
tion series of ball and trunnion and cross type joints; 


ariety of 


on the 


and cross type, and bearing block cross type models. 
These are produced in a modern plant of some 
277,000 sq ft floor area, a self-contained operation 
comprising some 625 machine tools of all 
kinds. Quality control, close holding of 
manufacturing tolerances, accurate tube 
fabrication, and exceptionally fine assem- 
bly fits contribute to the fine running 
and durability of Detroit uni- 
joints. It is significant in this 
that total backlash of pas- 
senger car type involute splines is of the 
order of 0.0003 in.; while overall backlash 
for ball-and-trunnion type assemblies is 
held to 0.006 in. 


balance 
versal 


connection 


Overall balance is readily held to one 
oz-in. at 3400 rpm for large truck pro- 
peller shafts, and to % oz-in. for larger 
passenger car assemblies. Dynamic bal- 
ance of such assemblies is confirmed by 
inspection in one of the latest GMR ma- 
chines, illustrated here. 

Quality is impressed the 


control on 


Machine for checking soundness of ball ele- 
ments of ball-and-trunnion joints. 


neo 








Universal Joints 


Production Line 


basic raw materials and forgings 
since most of the component parts 
are subject to high stress loading. 
To assure freedom from seams and 
cracks and other imperfections, forg- 
ings and most finished ferrous parts 
are subjected to a sampling inspec- 


(Right) Hete is one section of the pro- 

peller shaft ossemb’y line. Operators 

may be seea adding component parts 
as the shafts poss their station. 


This is the big Yoder stee/ tube mill 
which produces all of the tubing ‘re- 
quired for the. operation. Tubing is 
produced at a rate of around 75 fpm. 


By 
Joseph 
Geschelin 


(Left) Large propefier 
shafts, including those 
made for truck applica- 
tions, are given a dynam- 
ic balance test in the 
tomiliar GMR balancer 


seen in this view. 








tion in one of the latest Magnaflux Magnaglo machines 
shown here 

Supplementing the comprehensive machine shop and 
heat treating facilities is an extensive tube mill 
equipped to produce all of the tubing used in propeller 
shaft assemblies. 

In view of the details of this extensive operation, 
this article is intended to cover only; some of the 
highlights to provide the reader with a perspective 
of what goes on from start to finish. One significant 
point is that all round bores and splined bores are 
broached; while all external formations are handled 
in the familiar vertical hydraulic broaching machines 
Through proper design of product and tooling, surface 
broaching has provided excellent dimensional control 
coupled with good manufacturing economy. At the 
present time there are in use 10 Colonial broaching 
machines, two Cincinnati Hydro-Broach units, three 
LaPointe, and two American broaches 

On assemblies 
employing involute 
splines, the inter- 
nal involute splines 
are produced by 
broaching to ex- 
treniely close tol- 
erance. External 
splines on the yoke 
end are cut in a 
new eight-spindle 
Cleveland hobbing 





Close-up of one of the 
special resistance weld- 
ing machines used for 
seam welding yoke ends 
to the tubing. Electrical 
machinery and controls 
are housed below the 
floor 








Universal Joints on 


the Production Line 








The large Magnoflux Magnaglo ma- 

chine, shown here, is in constant use for 

sampling the soundness of the mulfti- 
plicity of ferrous parts. 








machine, distinguished by the 

provision of an automatic con- 

tinuous shift hob mechanism. 

Automatic timing of hob shift 
assures uniform wear and uniform performance, and 
simplifies hob sharpening. After hobbing, the ex- 
ternal spline is finished in rack-type Michigan Tool 
shaving machines. This procedure assures the mating 
of splines both on the OD and PD and is responsible 
for the ability to hold backlash within 0.0003 in. 

Impressive in its operation is the “bounce” machine 
for checking the soundness of the ball elements of 
ball-and-trunnion joints. The balls are carburized and 
hardened to R,. 60 and must be absolutely free from 
seams or surface cracks that might contribute to 
fatigue failure. The “bounce” machine inspects auto- 
matically and at high speed. These so-called balls are 
not actually spherical in shape, as each has a com- 
paratively large hole through its center. 

Looking at the illustration it will be noted that the 
only function of the operator is to keep the hopper 
constantly filled. The “bounce” cycle is in the form 

(Turn to page 110, please) 





Swing Type Intake Valves 


High Speed, Aircooled Race Engine With Special Intake 


Valves of Unique Design Weighs 180 Lb and Develops 225 Hp. 


By W. F. Bradley 


N outstanding feature of a 122 
A cu in. aircooled flat-four rac- 
ing engine produced by the Butter- 
worth Engineering Co., of England, * 
is the use of a “swing valve” for 
the intake. This design allows a freer flow of gas 
into the combustion chamber, thereby improving effi- 
ciency. Having practically no stem, the valve head is 
attached to the arm of a rocker which protrudes into 
the inlet port and is pivoted on a shaft. When the 
valve is opened it swings away to one side of the port, 
within the cylinder, leaving a practically straight path 
for the passage of the charge. The rocker is profiled 
to reduce resistance. 

Exhaust valves are conventional poppet type, in- 
clined in the head and operated by push rods and 
rockers. Diameter is 144 in. and opening 0.380 in. 
The swing type intake valve also has a diameter of 
1% in. 

The engine has a bore and stroke of 3.45 by 3.25 in., 
the cylinders being separate with finned barrels made 
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under the Al-Fin process. They are 
carried on a light-alloy crankcase. 
The Nitralloy crankshaft is mount- 
ed in three plain bearings of 2.5 in. 
diameter. There are two cam- 
shafts, each driven by light alloy gears. The cyl- 
inder heads are Al-Fin construction with “spectacle” 
iron inserts for valve seats and spark plug bushings. 
The H-section connecting rods are light-alloy, ma- 
chined all over. The flywheel is Al-Fin steel aluminum- 
construction, with a nine in. Borg & Beck clutch. 

Each cylinder has its own 114 in. Amal downdraft 
carburetor. A wet sump is used, with connections for 
an oil cooler. It is claimed that dry weight is 180 lb, 
and that the output of the swing valve type is 225 hp. 
A more conventional type develops 180 hp at 6000 to 
7000 rpm. Valve timing is as follows: Inlet opens 48 
deg before TC, closes 68 deg after BC; exhaust opens 
70 deg before BC and closes 46 deg after TC. Patents 
have been secured for the swing valve in many coun- 
tries. 
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General arrangement of parts and details 

of the swing type intake valve are shown 

in this cross section of the Butterworth 
engine. 


45 





Manual Handling Reduced on 








One of the innovations at Waukesha is the provision of 
convenient oi! squirt lines along engine assembly lines. 
They are used fo oil pistons and rings, cylinder barrels 
rocker arms, connecting rods, bearings, gears, and cam- 
shaft line. By piping oil under pressure from a storage 
tank, the operation is made convenient and easy, pro- 
vides close control of quantity of oil, and assures clean- 
liness. Moreover, if eliminates the muss and clutter 
associated with the use of the usual oi! cans. 














Major feature of engine assembly at Wauke- 
sha is this heavy duty assembly line for build= 
ing extremely large engines. For example, the 
one in the foreground is the Model 6-NK 
having a displacement of 2894 cu in. weighing 
about 41/, fons. Engines come off this line 
ready for power take-off installation and final 
testing. 

















Another of the noteworthy assembly lines is this one 
tor unit powerplant assembly. The gravity roller type 
assembly line seen here is provided with four turn- 
tables. Three of the turntables rotate on fixed centers 
for convenience in installing radiators, roofs, and 
power toke-offs. The fourth unit, in the foreground, 
runs on rails for shuttling units from the assembly 
line into position for test. After testing, the same 
turntable is used to move the units from the test 
line onte another section of the roller conveyor which 
carries them through the paint booths. 
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WaukeshaEngineAssembly Lines 


In recent years Waukesha Motor Co., Waukesha, Wisc., has made great 
strides in the development of integrated machine shop lines designed for 
straight-line manufacturing. At the same time the numerous engine final 
assembly lines have been organized for handling engines of various types 
and sizes in orderly fashion with provisions for simplifying the work of 
operators as well as reducing manual handling. A sampling of some of 
the assembly lines, illustrated here, provides a perspective of typical 


procedures. 








Large rollover fixtures are used on as- 
sembly lines for big engines fo position 
them conveniently for various assembly 
operations. The line seen here has seven 
rollover stations, capable of accommodat- 
ing engines weighing up to 21% tons. The 
assembly line for the largest engines has 
two mofor-driven rollover stations. 














Facing and boring of the flywheel! housing pilot 
to assure precise alignment of clutch and trans- 
mission assemblies is done after the engine has 
been completely assembled. This is done on all 
engines, as shown here. For the operation, the 
crankshaft is turned slowly by means of a shaft 
extending from a motor-driven gear box which 
may be seen at the extreme left. The jig which 
corries the cutting tool is mounted on the engine 
flywheel. 
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LPG Versus Gasoline and Diesel Fuel 


By Eugene 
tangord 
and E. H. 


1G 


HE mileage per gallon obtainable on 

liquid fuels in internal-combustion 
engines is controlled—other things 
being equal—by the Btu content per 
gallon, and by the compression ratios 
of the engines in which they are used. 
Inasmuch as LPG can vary consider- 
ably in composition, from essentially 
pure propane to almost pure butane, 
the mileage per gallon of LPG cwon- 
sumed will be a function of this vari- 
able. In engines of comparable size 
and compression ratio, propane is in- 
dicated on a Btu basis to give only 73 
per cent of gasoline mileage. This per- 
centage is increased by adding butane 
to the propane, until a value of about 
81 per cent is reached for 100 per cent 
butane However, unpublished 
out by the Standard Oil 
velopment Co. 


work 
De- 
a number of years ago, 
as data reported in the litera- 
indicate the Btu utilization effi- 
with LPG in actual service to 
approximately 10 per higher 
with gasoline. Accordingly, the 
best estimate for LPG mileage is that 
it will range from about 80 to 89 per 
cent of gasoline mileage in engines of 
comparable size and compression ratio. 
Data are given in Table 1. The higher 
Btu efficiency for LPG results from 
better more uniform distribu- 


carried 


as well 
ture, 
ciency 
t cent 
than 


mixing, 


S. Corner, 


Berg, 


tion to the cylinders, and absence of 
fuel slugging during sudden accelera- 
tions. The intake manifold in an LPG 
engine should be operated at low tem- 
peratures in order to maximize the effi- 
ciency. It is believed that statements 
to the effect that lower-than-predicted 
mileage has been obtained in 
units which operate on LPG 
tributable primarily to improper 
justment of the air-fuel ratio. 
Relative fuel economy on LPG can be 
by raising the 
compression ratio; the influence of this 
variable is shown graphically in Fig. 1. 
If engine displacement is reduced or 
the axle ratio is lowered to provide the 
same performance on the road wher 
the compression ratio is increased, the 
mprovement in fuel economy follows 
along the unper curve in Fig. 1; where- 
as an increase in compression ratio 
alone results in lesser improvement, as 
indicated by the lower curve. In the 
latter however, there is an im- 
provement in which is equal, 
percentagewise, to the difference 
the two curves. In the case of 
one bus powered by a high compres- 
sion-ratio LPG engine, the axle ratio 
can be lowered below that used in the 
corresponding gasoline bus in order to 
obtain the maximum fuel economy at 


some 
at- 
ad- 


are 


increased appreciably 


case, 
power 
be- 
tween 


the same performance level. Even 
though this is not done, there will gen- 
erally be a greater improvement in fuel 
economy than indicated by the lower 
curve in Fig. 1—this resulting from the 
higher power output and the conse- 
quent shortened time in lower gears 
during acceleration from a stop or un- 
der hill-climbing conditions. Moreover, 
in many cases there will be a credit for 


OMPRESSION RAT 


Fig. 1 — Effect of compression 
ratio on fuel economy. 


the shorter trip time made possible by 
the increased power output. Because 
of these factors, and because of the 
relatively low cost of overdrive equip- 
ment or of changing the axle ratio, the 
upper curve in Fig. 1 has been em- 
ployed for computation purposes. 

At the present time 10 to 1 is the 
highest practical compression ratio for 
operation on LPG. Fuel mileage on 
LPG in a 10 to 1 compression-ratio en- 





Fuel: 
Btu per pound? 


Btu per gallon (60 F 


Same Btu efficiency 


2-to-1 nbutane-isobutane molar ratio 
Heat of combustion at 25 C (77 F 





Relative miles per gallon (per cent): 


10 per cent higher Btu efficiency on LPG 


TABLE |—Fuel Economy of LPG Compared with Gasoline 


Same Compression-Ratio Engines 


Gasoline Propane 
19,929 


84 ,400 


18,900 
116,000 


100 73 
100 80 


products of combustion in gaseous state; LPG gaseous, gasoline as liquid 


50 Per Cent Propane 
50 Per Cent Butane* 
Mol per cent 


19,755 
89,000 


100 Per Cent 
Butane* 


19,581 
94,200 


77 80 
84 89 
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as a Motor Fuel 


The use of liquefied petroleum gas (LPG) as a motor fuel highlighted a session 
of the sixteenth annual mid-year meeting of the American Petroleum Institute's 
Division of Refining held recently in Tulsa, Okla. Papers presented brought out the 
advantages, characteristics, sales potential, new markets, and distribution of LPG. 
Presented herewith are extracts of three papers which were read at the meeting. 


gine will be slightly better than gaso- 
line mileage in a conventional 6.5 to 1 
compression-ratio engine when propane 
is the fuel, and will be as much as 15 
per cent greater than gasoline mileage 
when butane is employed. 

Two limitations place a restriction 
on the quantity of butane which can be 
utilized. First, the knock-limiting com- 
pression ratio for n-butane is about 
8.3 to 1, and for isobutane it is 11.4 to 
1, Accordingly, 100 per cent butane 
fuel could be employed in a ‘10 to 1 
compression ratio engine only if the 
isobutane content is high. The knock- 
limited compression ratio for propane 
has been stated to be 14.5 to 1. A sec- 
ond disadvantage of LPG fuels of high 
butane content is their relatively low 
vapor pressures. It is customary, 
when LPG is utilized, to make use of 
the vapor pressure above the liquid in 
a closed fuel tank so as to force fuel 
to the carburetor; hence, super-atmos- 
pheric vapor pressures must exist 
under all ambient temperature condi- 
tions which are likely to be encountered 
in over-the-road driving. Inasmuch 
as n-butane boils at 4.31 F, and isobu- 
tane at -+11 F, an appreciable quantity 
of propane which boils at —44 F must 
be present in order to provide adequate 
vapor pressures under cold-weather 
conditions. 

Because of these limitations, as well 
as of fuel-availability considerations, it 
appears that predominantly pure pro- 
pane is the fuel which will be used for 
automotive applications. Although pro- 
pane will give at least as high a level 
of fuel mileage in a 10 to 1 compres- 
sion-ratio engine as does gasoline in a 
6.5 to 1 compression-ratio engine, as 
mentioned previously, such is not the 
case in comparison with Diesel fuels. 
Propane has only 66 per cent as high a 
Btu content per gallon, and Diesel fuel 
is employed in a 16 to 1 compression- 
ratio engine. It is indicated that pro- 
pane in a 10 to 1 compression-ratio en- 
gine will give about 73 per cent of 
Diesel mileage. 

It should be borne in mind, however, 
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that there is a fuel-economy advantage 
for propane-butane mixtures; and the 
use of such mixtures will provide a 
more favorable comparison of LPG 


with gasoline and Diesel fuels, assum- 
ing no premium price for propane- 
butane mixtures relative to the price of 
propane. 


LPG Development 


By R. C. Alden, Forrest E. Gilmore, and Paul W. Tucker 


Phillips Petroleum Co 


HE fastest growing market in recent 

years for LPG is as a motor fuel, as 
is portrayed in Fig. 2. Of all the mar- 
kets, this is the only one which is grow- 
ing at a faster rate than the total sales. 

It is believed that only the motor-fuel 
market for LPG is large enough to 
provide an outlet for the very large 
new quantities of LPG which will be 
available for sale if past rates of 
growth in total sales are maintained in 
the future. If this new market is not 
captured by LPG, there is every indi- 


Fig. 2 — These two 
graphs show the mar- 
keted production of 
LPG. The first chart 
illustrates the vari- 
ous uses based on 


$ 


ms 
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cation that the rate of growth of LPG 
sales will decrease. However, judging 
by past history, any new market in- 
centives, such as the current trend 
toward power uses, can greatly accel- 
erate new production of LPG within the 
limits of transportation and marketing 
facilities to keep pace with it. 


War Considerations 


The total production of the four re- 
finery fuels follows a rather consistent 
(Turn to page 98, please) 








date from the U. S. 
Bureau of Mines 
while the second 
chart is a revision of 
domestic and mofor 
fuel uses of LPG. 
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Edward Whitney Miller, president, Fellows 
Gear Shaper Co., was the 1951 recipient of 
the Connell Award 











© top off another highly successful year in the 
annals of the American Gear Manufacturers As- 
sociation, the organization held its Thirty-fifth 
Annual Meeting for the discussion of subjects relative 


ear Makers 


eeting and 


By Thomas 


to the gearing industry and for the election of officers. 
The well attended affair, held in Hot Springs, Va., 
June 4, 5, and 6, was highlighted by numerous tech- 
nical and commercial committee meetings as well as 
three general sessions. A great deal of interest was 
shown by the many members present at the sessions 
and there was much spirited discussion. 

A feature was the presentation of the Connell 
Award at the Annual Dinner. This award was estab- 
lished by the Falk Corp. in commemoration of the late 
Edward P. Connell, a vice president of the firm. It 
was given to Edward Whitney Miller in recognition 
of the leadership he has displayed over the last 35 
years in the development of sound principles in gear 
engineering. Mr. Miller, current president of the Fel- 
lows Gear Shaper Co., is a past president of the 
AGMA. 

During the course of the three-day meeting, LeRoy 


Powder Metallurgy for Gear Manufacture 
By D. W. Lynch, T. J. Snodgrass, and T. T. Woodson 


OWDER metal gears are subject to certain dimen- 
P° yal manufacturing errors. The first three 
listed below are common to both conventional gears 
and sintered gears, although they arise from differ- 


ent sources. The last four listed are unique in pow 
der metal gears due to the process. 


Error Usual Causes 

ul ter not cor nt i 1 molding t 
Pitch 
Pooth 


large 


liameter to 
chordal 4d 


Of course, the gears all reflect errors in improp- 
erly made tools, whether strictly profile errors o1 
just excessive play between barrel and stripper or 
stripper and pin. Conversely, all the gears are uni- 


50 


form when made from good tools coupled with good 
molding and sintered practice. 

A further comparison is shown in Table I where 
the typical errors and tolerances of two conventional 
types of manufacture are compared to those of the 
powder metal process, stamping, and extruding. 

The use of molding or briquetting tools limits the 
variety of shapes possible in powder metal gears. Of 
course, subsequent machining or deforming opera- 
tions are possible, but generally powder metal gears 
are made in “single draw” tools only (single pres- 
sure axis—no re-entrant surfaces). Face notches or 
interruptions can be molded in if they are not major 
masses. Of course, the maximum advantage occurs 
when a gear has a non-symmetrical outline. Here the 
cost is usually '% or 1/3 that of a cast or cut gear. 

The tooth shape depends on the method of too! 
production. Customarily a set of broaches are pre- 
pared by form-grinding the teeth, in a “milling ma- 
chine” set up so undercut is not possible. These 


Auromorive INpustries, July 1, 1951 





Hold Annual 
Elect Officers 


MacNew 


R. Brooks, Jr., 1950 president of the society, an- 
nounced the resignation of Newbold C. Goin, executive 
secretary of the AGMA. Mr. Brooks expressed deep- 
est regrets on behalf of the AGMA at the leaving of 
Mr. Goin who has served the society so industriously 
over a period of years. 

Officers elected for 1951 were as follows: president, 
George H. McBride, manager of the Gearing Div., 
Westinghouse Electric Corp.; vice president, S. L. 
Crawshaw, assistant to the president, Western Gear 
Works; and treasurer, Louis B. Bond, vice president 
and general manager, Christiana Machine Co. Their 
term of office is for one year and begins this month. 

Four members were elected to the AGMA Executive 
Committee and they will serve until June 30, 1954. 
They are R. B. Holmes, general manager, Philadelphia 
Works, Link-Belt Co.; Charles R. Kessler, president 
Beaver Gear Works, Inc.; Gunnar E. Gunderson, presi- 





Newly elected president of the AGMA is 
George H. McBride, manager, Gearing Div., 
Westinghouse Electric Co. 











dent, Brad-Foote Gear Works Inc.; and Marvin R. 
Anderson, executive vice president, Michigan Tool Co. 

Extracts of the two technical papers presented at 
the three-day conference are given herewith. 





Table |—Limiting Tolerances for Different Gear Manufacturing Processes 


Tooth 
Surface 
Finish 


rms 
Microinches 


Composite 
Check 
Total 
Tooth 
Error 


Concen- 
Tooth to tricity 
Degree* Tooth Full Inv. 
of Care Spacing Indicator Var. Helix 
Sintering—Assumed size of part: 0-11." diam., 0-34" face width, 10 to 32 diam. pitch 
Commercial 0.0007 0.0025 0.0005 0.0007 
Sintering—Assumed size of part: 11.” to 4” diam., 0 to 1” face width, 10 to 20 diam. pitch 
Commercial 0.001 0.004 0.001 0.0007 
Stamping—Assumed size of part: 0 to 1” diam., 0 to 1,” face width, 20 to 128 diam. pitch 
Commercial 0.001 0.003 0.001 0.0005 0.004 
Extruding—Assumed size of part: 0 to 1” diam., 0 to 1/4,” face width, 20 to 128 diam. pitch 
Commercial 0.001 0.005 0.002 0.001 0.007 
Hobbing—Assumed size of part: 0 to 6” diam.. 0 to 1” face width, 20 to 126 diam. pitch 
Commercial 0.0005 0.003 0.001 0.001 
Precision 0.0003 0.002 0.0006 0.0005 
Very best 0.0002 0.001 0.0004 0.0003 
Grinding—Assumed size of part: 0 to 8” diam., 0 to 1” face width, 8 to 64 diam. pitch 
Commercial 0.0005 0.002 0.0010 
Precision 0.0003 0.0012 0.0004 
Very best 0.0002 0.0006 0.0003 
* Commercial—Quality obtainable in good job shops. 
Precision—Quality obtainable with new or first class machine tools and precision tooling. 
Very best—Quality at 25 to 50% extra cost. Best tools and personnel. 


Profile Tooth 
Thick- 


Process ness 


0.003 0.001 45 


0.004 0.002 45 


0.001 
0.001 


0.0035 
0.0025 
0.0012 


0.002 
0.001 
0.0005 


0.0025 
0.0015 
0.0010 


0.001 
0.0003 
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Gear Makers Hold Annual Meeting 





broaches cut the die-barrel. A “stripper” similar to a 
broach is ground for forming the ejecting floor of the 
cavity. Ordinarily the broaches are kept on hand for 
making future die-barrels. 

The tooth root is made a pure radius by some tool 
vendors because of the fragility of the wheel and 
general difficulty when grinding a conventional 
three-radius root. Otherwise, the tooth (flanks and 
O.D.) are supplied in conventional form. 

Range of sizes manufacturable depends on the 
strength of the tools (punches) in the small sizes 
and the capacity of the presses in the large sizes. 
High strengh gears (85,000 psi) from 3/16 in. diam 
up to 3% in. diam have been made, the latter using 
a 300 ton press to briquette the green part. Of 
course, web perforations would allow the same area 
to be enlarged to a greater pitch diameter. In the 
medium and larger sizes about 30 tons per sq in. 
exposed area are required for briquetting. The thick- 
ness of the blank (tooth face) is comparatively un- 


important as far as molding goes; it counts mainly 
when warpage may distort the tooth flank and pre- 
vent adequate uniformity of contact. In addition thin 
blanks (less than 3/32 in.) are difficult to strip from 
the mold without injury to teeth, and excessively 
heavy sections may have low density because of 
briquetting pressure loss from excessive wall fric- 
tion. The diametra] pitches have varied from 32 
to 10. 

Teeth can be molded in the hub of a dual gear 
with optimum strength obtained by blending the 
flanks and root with the hub for minimum stress 
concentration. No other method of making accurate 
metal gears can yield such geometry. Simple gears 
can be made with helical teeth molded in. Of course, 
splines, key ways, and double-D bores can be molded 
in when the concentricity tolerance of about 0.005 
in. t.i.r. can be accepted. Round bores are frequently 
bored or ground with respect to the pitch-line, in a 
pin-chuck, for optimum concentricity after sintering. 


Design Considerations for Plastic Gears 


By Fred R. Zumstein, 


ws Gear Shaper Co. 


ESIGN considerations are of prime importance 
D where new materials are concerned and have 
rightful origin on a drawing board and the model 
room. A completed design assembly can then weather 
the scruntiny of the sharp-pencilled cost estimator 
without consequent production pitfalls because of in- 
adequate coring, thin wall sections, sharp corners, etc. 

In the less rigid thermoplastic gears, such as nylon, 
we have resiliency which absorbs the inevitable inac- 
curacies of cut gears. The self-lubricating charac- 
teristics which is made use of in plain nylon bearings 
finds favorable application in offsetting friction of 
mating gear tooth surfaces. 

The Massachusetts Institute of Technology has con- 
ducted a series of tests on non-metallic gears and has 
worked out a velocity factor in recognition of the low 
specific gravity of such materials as nylon and lami- 
nated phenolic gears. This specific gravity is less than 
one-seventh that of steel which results in low cen- 
trifugal stresses. This Massachusetts Institute of Tech- 
nology velocity factor for non-metallic materials equals 

150 2 ; 

200 + pl + 0.25 whereas the velocity factor for 
600 
600 + p.Ly. 
(p.Lv. is pitch line velocity.) Consequently, with pitch 
line velocities greater than 1000 fpm, the velocity 
factor will be more than that which would result using 

the formula for metallic gears. 


metallic gears is usually cénsidered to be 


A safe working stress is the product of the static 
stress and the velocity factor. In the case of nylon, 
du Pont advises that this material has a tensile 
strength at room temperature of 10,530 psi. They 


have further qualified as a result of flexural fatigue 
tests for nylon FM-10001, a value of 6000 psi. 

The following table notes safe working stresses at 
varying pitch line velocities using the above formula 
for non-metallic materials and the conservative 6000 
psi as a static stress factor for nylon: e 

P.L.V. P.L.V. FM- 
Feet Per Min. Nylon FM-10001* Feet Per Min. 10001* 
100 4500 1000 
150 4071 1500 
200 3750 2000 
250 3500 2500 
4100 3000 3000 
500 2786 4000 
800 2400 


* Safe Working Stress 

Theoretically, plastic and steel gears deflect similar 
amounts when subjected to loads proportional to their 
modulii of elasticity. We can determine horsepower 
loads based on the strength of a single tooth using 
the safe working stress factor for plastic. Rigid metal 
gears with slight inaccuracies of tooth form and spac- 
ing may create high dynamic loads which have to be 
carried by a single tooth. The resiliency of nylon 
plastic, however, may allow under load conditions, con- 
tact of two or more teeth. Consequently, computations 
will be conservative. 

Tooth wear on plastic gears is effected by relative 
sliding of gear tooth surfaces, excessive compressive 
stress at progressive points of contact, and cutting the 
flank of the driving tooth by the tip of the entering 
tooth. In the case of a nylon driving pinion mated 
with a steel gear, it is relieved of this undue wear by 
using the all-addendum form on the pinion thus re- 

(Turn to page 108, please) 
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Checking V-8 Crankshaft 
by Air Gaging Machine 


MONG the many interesting and unusual quality 
A control devices used for inspecting components 
of the Chrysler V-8 engine is the air gaging machine 
illustrated here for simultaneous checking of a large 
number of critical dimensions of the crankshaft. The 
individual Airsnap gaging head which is connected to 
the four-column Precisionaire gage at the right is 
used for checking the 2.249-2.250 in. diameter of crank 
pins at three points for size, taper, hourglass, and out- 
of-round. High fillets of pins as well as thrust bearing 
width are checked at the same time. 

In operation the crankshafts are 
delivered to the inspection machine 
on the conveyor seen here, removed 
from the conveyor and placed into 
temporary precision ball-bearing 
locators near the flange end and a 
“U”-trough at the pilot end. The 
crankshaft then is lowered into the 
gaging station by means of an air- 
cylinder-operated slide. All gaging 
surfaces are lined with cemented- 
tungsten-carbide. 

Simultaneous readings are indi- 
cated on the large panel mounted 
at the top of the machine. Measure- 
ment of diameters is indicated by 
the position of the float between 
fixed markers in the respective 
tubes. Eccentricity and runout, on 
the other hand, are indicated by 
variations in float height when the 
shaft is rotated. 

Some impression of the amount 
of information made available by 
this direct-reading, visible tube in- 
strument may be gained from a 
listing of the variety of gaged ele- 
ments as follows: 


hibit; 


1. Five main bearing journals 
(2.4995-2.5005 in diameter) checked 
at three points for size, taper, 
hourglass, and roundness. 

2. Sprocket diameter — 
1.564 in. 

3. Flange diameter — 4.8115- 
4.8125 in. 


1.563- 
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HUN dy, 


4. Vibration damper diameter—1.530-1.531 in. 
5. Radial runout of flange OD within 0.002 in. 

6. Lateral runout of flange face within 0.001 in. 
7. Runout of thrust bearing. 

8. High fillets on each main bearing journal. 

9. Radial location of keyway to No. 1 pin. 

10. Lateral location of each of four crank pins. 


To this list must be added the auxiliary gaging unit 
for checking the four crank pins and high fillets. 


This is @ view of the temporary setup of the crankshaft goging machine, the 
supplementary gaging station being shown at the right. 





By 


feed Making Jet Engine 


NDUCERS—rotating 

guide vanes—for Al- 

lison J33-A-31 and -33 

jet engine impellers pro- 

duced by Thompson Prod- 

ucts, Inc., in its Tapco 

plant represent some of 

the most advanced refine- 

ments of manufacturing 

methods and equipment. 

From this standpoint an appraisal of current pro- 

duction methods should be of general interest and 
value, 

Consisting of front and rear sections of similar 
design, the inducers start as vaned forgings of 
aluminum alloy, weighing about 50 Ib each. By the 
time the multiplicity of metal removal stages has 
been completed, the weight of the finished part has 
been reduced to around 25 lb. Chip removal of this 
order, particularly when it must take place in 
many controlled stages, sometimes with relatively 
light cuts, accounts for the time, labor, and cost 
involved in producing highly stressed aircraft en- 
gine components. 

In view of the complexity of machining and 
polishing operations, this arti-’ 
cle will account for only a sam- 
pling of the complete process. 
In following the sequence of 
operations, it will be noted that 
the work is subjected to a series 
of roughing operations, then 
the special milling operations 








Here is the setup for hollow milling of 
vanes. Note the huge hollow mill with 
its cemented-carbide blades. 


One of the DeVlieg special mills for 
finish-milling the front and back sides 
of blades—in separate settings. Fea- 
tures of this machine are its specially 
designed fool head and long tapered 
milling cutter. The head is cammed to 
generate the required contour. 
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on the vanes in DeVlieg 
mills. Hollow-milling of 


vanes is illustrated here 
to emphasize the design 
of the large-diameter hol- 
low mill with its cemented- 
carbide blades. 

Another of the illustra- 
tions shows the method of 
milling the curved blade 
surfaces, the front and back sides being handled 
separately but in similar fashion. For this opera- 
tion a long, tapered milling cutter is employed, 
arranged on a tool head which describes a suitable 
patch controlled by cam action. 

At the completion of the preliminary stages, 
which account for a good portion of metal removal, 
the work is given a heat treatment. The hub is 
then precision-bored and the part made ready for 
a high speed spin test. For this purpose the in- 
ducer is mounted on a special arbor and checked 
for dynamic balance as an assembly in a Gisholt 
Dynetric balancer. Since the inducer itself is not 
required to be in balance at this stage, adjustment 
for balance is obtained by adjusting screws in the 
arbor. The spin test is done in 
a special pit-type machine in 
which the work is rotated at 
14,100 rpm, with the arbor 
mounted vertically. 

Upon completion of the spin 
test the work returns to the 

(Turn to page 96, please) 








Top 


An air turbine rotates the inducer at 

14100 rpm for its overspeeding fest. 

Before testing is started, the equip- 

ment shown here is lowered so thot the 

inducer is within a pit sunk below floor 
level. 


Right 


Gisholt Dynetric balancing machine 
one of two units, used for dynamic bal- 
ance of the partly finished inducer 
prior to high speed spinning and later 
for dynamic balance of the finished 
part to a tolerance of 0.050 oz in. 
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Portable Countersink Tool 


Developed at Boeing 


The Auto-Sink, a portable air driven tool for NEW 


device, known as the Auto- 
countersinking holes in heavy gage sheet meta! 


Sink, for countersinking holes in 
" heavy gage sheet metal, developed at 

: Boeing Airplane Co., Wichita, Div., is 
said to reduce by 80 per cent the time 
ordinarily required for this type of 
work. 

The portable, air-driven tool was de- 
signed primarily for use in the Boeing 
B-47 Stratojet bomber production pro- 
gram. Some 15,000 close-tolerance holes 
must be countersunk in the 75ST alu- 
minum wing of a single B-47. Before 
adoption of the Auto-Sink approximately 
314 min were required to countersink a 
¥%4-in. diam hole in a 75ST aluminum 
alloy sheet. In addition, the workman 
had to expend a large amount of energy, 
forcing the tool against the work sur- 

(Turn to page 92, please) 


Compact Electronic Computer 


for Engineering Data 


ORTHROP Aircraft, Inc., has 

developed a new type of 
electronic computer that is 
smaller than an average office 
desk, yet its mathematical ca- 
pacity places it in a class with 
some of the extremely large 
computers used by a few uni- 
versities. The machine is known 
as Maddida, a coined word de- 
veloped from the full descrip- 
tive name “magnetic drum 
digital differential analyzer.” It 
employs less than 100 vacuum 
tubes and has only one prin- 

(Turn to page 92, please) 


Hundreds of germanium diodes, as shown, 

ore used in the electronic computer. In 

the right foreground is the magnetic drum 
which can store about 10,000 digits. 
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New Chemical Bath 


Scale from Forgings 


Transferring universal joint forgings from con- 

tainer to heat treat furnace where ports are 

held at 1560 F for 10 minutes. Heat treated 

work drops directly into the water quench 

tank and onto conveyor belt. Quench blasts 
scale from steel surface. 





RECENTLY-DEVELOPED new 
A product of the Pennsyl- 
vania Salt Mfg. Co., Phila- 
delphia, Pa.—Pennsalt SR-4 

has been adopted by the 
Spicer Manufacturing Divi- 
sion of the Dana Corp. for 
several of its production op- 
erations to remove scale from 
forgings. 

Heat treating of a universal 
joint component is a typical 
example of the scale-removal 
process. A bath is made up 
of Pennsalt SR-4 dissolved in 
weak hydrochloric acid and 
water, and parts covered with 
forging scale are immersed 
in the bath for five minutes. 
The universal joint forgings 
are then removed from the 
solution, heated to a tempera- 
ture of 1560 F., and held at 
this temperature for 10 min- 
utes. Following heating, the 
forgings are water-quenched. 
Due to the action of SR-4 
with which the forgings were 
treated, scale actually blasts 
from all surfaces, leaving 
them clean for subsequent 
machining. 





Forgings are shown being carried from the 

weter quench fo the tempering furnace. Note 

effectiveness of scale removal after quenching 
of these SR-4 treated parts. 
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INC ING AT 


Cincinnati center-type 


plain hydraulic grind- E~3——-Improved Hydraulic 
ing machine. é. - "i 
Grinding Machine 


. ; Completely redesigned headstock of 

x-Cell-O ma- the 10 in. and 14 in.-L plain hydraulic 

chine for mill- ™ 
rinding machines put out by Cincin- 


ing airfoil “ < : , 
form on jet ti Grinders, Inc., Cincinnati, Ohio, is 


aircraft com 
pressor blades 


E-1—Miller for Jet ul tioning of plus in am inden 


ast cut the machine 


Compressor Blades st with the work raised 


Corp., Detroit, Mi » headstock, tail 


tandard machine nelamped 
form on jet aire 
ress blades, the machining cycle 
which is completely automatix "4 x E-2— Machine 
cept for loading the work, pressing the Slotting Attachment 
tart of button and unloading the work 
at the end of the cycle. Blades are | 
cated from the finished root form (as 
ground on the Style 85 Ex-Cell-O two 
wheel form grinder) at one end and 
from a center in the other end. 
racy of airfoil form is assured by 
of master cams made directly from the 
engineer’s glass layouts. The coolant 
equipment also has automatic control ‘a . ‘ 
The Ex-Cell-O Style 86 precision Redesigned hoodstoch of Cincinnati grind- 
profile miller mills the complete air- oe eee 
foil form including leading and trail 
ng edges. A feature is the rigid sup- now powered by a one hp AC 


port of work by back rests throughout eliminating necessity of a DC line to 
the machine. A magnetic brake is 


built-in. Power is transmitted entirely 
through V-belts. An eccentric arrange- 
ment for the primary countershaft pro- 
vides a way to adjust belt tension and 
hange the belt on the four step pulley. 


motor, 


the cutting stroke. Cutting pressure 
cannot distort the blade. When the 
start button is pressed the headstock, 
tailstock and back rests are clamped 
hydraulically. The work moves length 
wise across the cutter at an adjustable 
rate of feed, and at the end of every The bed is 2 in. lower than before, 
utting stroke the headstock, tailstock slotting attachment introduced by Marvin now only 39% in. from the floor line to 
and back rests are unclamped and the Machine Products, Inc., Detroit Mich pee the centers. Grinding wheel collets are 
ned : sesses posifive Wrive regardless of rate of , 
work is indexed. The amount of move speed. roller chain to eliminate slippage designed for 12 
nent during indexing and the total and allow heavy cuts, and safety hood over continued usefulness on smaller ma- 
number of indexes are determined by transmission to protect operator chines after the OD wears beyond the 


in. hole wheels, for 
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da. 7 SCHWITZER - CUMMINS 
woe AIR MAKER FANS 


cep lot Coo€, 


SUMMER’S HEAT 
KNOCKS PRODUCTION 


THE LOW COST OF COOLING AND VENTILATING HOT 
SPOTS IN PLANT OR OFFICE WITH FRESH-AIR MAKERS 


J - 
will surprise you! 
Twelve sizes of FRESH-AIR MAKER 


p ; é You can transform an entire department into a well-ventilated good 
industriel fens fer eny job, large nie place to work, boost morale and increase output with a few well placed 
small, up to 20,500 cfm for a single = Fees. AiR MAKER fans. They will take the heat, fumes, and general 
fen. Unvevally adupteito er well discomfort away from foundry and forging operations, heat treatmeat, 
loft, monitor = penthouse installations ovens, or wherever heat is used in processing. 

padres the ceiling as they tsp equipped And they'll work wonders in plant and administrative offices, can- 
with bell bearings te permit horizontal teens, first aids, reception rooms, locker rooms, or those hot detached 
installations if desired. cribs and stations where no one can possibly do his best. ; 


A 200 cfm, 24”, out- 
side, costless installation, 

, weather proof — Available 
in gvorded cabinet for 
floor circulator. 


Conditioner in 
roofs and walls, 
uncomfortable 
“shops'’ and 
annexes. 


FRESH-AIR MAKER Non-ferrous Foundry —3-48” Fregh-Aie. 
Portable—Life savers Makers (61,500 cfm) in roof. iy 

for hot offices — Directs 

air up, down, under 


< desk, into corners — 
Blowers, silent low pressure bearing fan and motor. completely portable. OUR OWN PLANTS COOL 


units, single inlet, double F aes sini AND VENTILATED WIT 
inlet, 300 cfm to 15,000. 3 4 : 
FRESH-AIR MAKERS—& 
WONDERFUL ADDITION FO } 


GOOD WORKING CONDIT! 


Over main entrance to Horizontal Attic Fan—two 
reception room. speeds— specialty — flat 
ceiling installation. Ball 


Adjustable, Reversible, 

Two Speed window fans — 

three sizes, ideal to bal- 

ance and distribute air in i 

a many windowed office. | ade 


Selectively placed for overall ventilation and cooling large machine dept. For Further 9. & © C Just WRITE, CALL OR WIR 2 
5) 


SCHWITZER-CUMMINS COMPANY 


q \ | VENTILATING DIVISION 
gg l — INDIANAPOLIS 7, INDIANA 
eRe tan Builders of 
it a ys Ei" Dine Fans and Slowers for Over 30 Years 








For additional information regarding any of these iiems, please use coupon on page 64 





E-4—Four-Way Automatic Indexing Machine 


Four-way horizontal and angular six-station 
automatic indexing machine built by 
Greenlee Bros. & Co., Rochford, Ill. 
machining automobile rear axle housings 
completes thirty operations on the hous- 
ings in 29.2 seconds for an hourly produc- 
tion of 123 pieces. 

Two diameters are combination-bored in 
each end of the housings, and the ends 


faced at station two. Semi-finish boring 
operations on the two diameters are com- 
pleted in the third station. Stations four, 
five, and six drill, chamfer, and ream four 
holes in each of the housing end-flanges 
respectively. 

Two rear heads at stations five and six 
drill and tap the breather hole in the side 

of each housing. 





size fc The Filmatic 


bearings for the grinding wheel spindle 
have retained. These are self- 
adjusting for every grinding condition. 


yr efficient grinding. 


been 


E-5—Two-Station 
Milling Machine 


The Motch & Merryweather Machin- 
ery Co., Cleveland, Ohio, is putting out 
a duplex milling two-station machine 
for face milling. The work illustrated 


bars 
Produc- 


tractor side 
mounted’ two in each station. 
rated at 268 ‘pieces per hr, 
using carbide tipped cutters. A rotary 
indexing table carries two sets of work- 
holding fixtures. While the two milling 
heads are machining the part held at 
the work point, the operator is unload- 
ing and loading the open fixture. The 
cycle of operation is automatic when 
the operator presses the cycle button. 

The table carrying the fixtures and 
work indexes 180 deg and is clamped 


is machining of 


tion 1s 


Motch & Merryweather 
duplex milling ma- 
chine, No. M-15 HDH. 


solidly into position. The two opposed 
milling heads traverse forward, teed to 
an adjustable stop and rapid traverse 
return. The heavy duty milling heads 
can utilize up to 30 hp and have two 
in. of quill adjustment for cutter wear. 
Carbide or high speed steel cutters can 
be used. 

Milling heads are of the single-speed 
type. Speed changes can be made, 
however, by pick-off gears easily acces- 
sible. Movement of the milling heads 
and indexing of the table are hydraulic. 
Lubrication of all moving parts is auto- 
matic. 


E-6-— Automatic 
Duplex Machine 


Snyder Tool & Engineering Co., De- 
troit, Mich., have recently built an 
automatic duplex machine to precision 
bore and face end shields for fractional 
hp electric motors. 

Operation consists of finish turning 
and facing the rabbet on the O.D. of 
the aluminum body and finish boring 


Snyder automatic duplex machine. 


the I.D. of the hub bushing which may 
be either steel or babbitt. Production 
ranges from 210 pieces to 338 pieces 
per hr at 75 per cent efficiency, depend- 
ing upon size of part, length of feed, 
and material cut. 

Power is supplied by two one hp, 
600 rpm chuck motors and two % hp, 
1800/900 rpm spindle motors. Spindles 
are driven through “Vee” belts which 
allow variation in the spindle speeds. 
Present spindle speed is 4778 rpm and 
chuck speed is 334 rpm. 

Clamping is automatic by means of 
a spring diaphragm. Unclamping is 
accomplished by hydraulic return of 
the diaphragm. 

The duplex cycle consists of unload- 
ing and reloading one station while the 
other station works. Work cycle using 
tungsten carbide tools is rapid advance, 
feed, and rapid return of the cross 
slide to machine the rabbet with chuck 
revolving, then feed and rapid return 

(Turn to page 66, please) 
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TERLING 


PISTONS 


Sterling Engineers will work with you 
as they have with other leading 


manufacturers in developing pistons to meet 
your exacting requirements. Write or phone. 








| 
? 
i 
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F-1—Unit Oil Cooler 
For Heater Equipment 


Young unit oil cooler, offered in nine 
models 


Young Radiator Co. of Racine, Wisc., 
and Mattoon, IIl., the 


market coolers 


are placing on 
models of unit 
where water 
waste heat 


nine oil 
for 


ata 
be recovered 


warming interiors 


premium and/or can 

Compact with attractive gray metal- 
lic casing, the mode 
rous tube-and-fin 
with oil 


cooling 


s provide non-fer 
construction, for us 
150 lbs. The 
supported in the 
spring suspension to 
eliminate damage from expansion and 
contraction. The 
nstruction 


pressures up to 
element is 
casing by special 
casing is of welded 
for ruggedness 
objectionable 


steel and 


freedom from vibration 
and noise. 


The 


crease 


Young 
heat transfer per cent by 
breaking up the flow in such a manner 
that the oil is constantly 
tube surface for 
fer. 


agitator is said to in 


100 
wiping the 


maximum heat trans- 


F-2—-New Grinding 
Wheel Bond 


Designed especially for tungsten car 
bide tool sharpening, a new grinding 
wheel bond developed by Chicago Wheel 
& Mfg. Co., Chicago, Ill., shows prom- 
ising time and cost economies in a field 
threatened with material and labor 
shortages. The bond—XL—is claimed 
to make vitrified silicon carbide grind 
ing wheels “the we know to 
diamond wheels,” states the company 

XL bonded wheels are recommended 


closest 


for offhand or 
carbide 
broaches, 


precision grinding of 
on milling cutters, 
reamers, counter bores, etc. 
They are stated to provide cutting ac- 
tion that is both cooler and faster than 
conventional silicon carbides in 
parison tests. 


tools 


com- 


Chicago Wheel & Mfg. Co. grinding whee! 
bond called XL, incorporated in wheels for 
carbide tool sharpening 


The wheels are being supplied in the 
most popular straight 
sizes and steel backs. 


and cup wheel 


F-3—Catalyst for 
Synthetic Rubber 


A new chemical development will sub- 
stantially increase synthetic rubber pr 
duct‘on from the same amount of raw 
material used, according to the 
Dow Midland, Mich. 

The product is a new catalyst, a cal- 
cium-nickel phosphate. It is said to 
convert 92 percent of 
butylene into butadiene as compared 
with about 70 percent for 
catalysts now in when proper 
adaytations of equipment are made. 
Conversion of equipment for the prod- 
uct’s use is stated to 


simple and inexpensive. 


now 
Chemical Co, 


approximately 


conversion 
use, 


be relatively 

The catalyst dehydrogenates n-Butyl- 
enes to produce 1, 3-Butadiene required 
for synthetic rubber. With the new 
catalyst, less gases having only fuel 
value are produced, 


F-4—Torque-Indicating 
Driver 


The new Garvin Torque-Indicating 
Driver, made by Tru-Circle ,Products 
Co., South Bend, Ind., automatically 
measures the torque as it drives studs, 
nuts, screws or fasteners. It is de- 
clared to give a precise torque measure- 
ment not possible with clutch-type ar- 
rangements. It is said to eliminate stud 
breakage and drastically reduce scrap 
loss, as well as to eliminate wasting 
man-power on expensive hand-torque- 
ing inspections. 

The motor is suspended between two 
ball bearings and connected by bevel 
gearing to the standard deflection type 
torque wrench. Minimum torque is in- 
dicated by the wrench and by a green 
light; maximum torque by the same 


Carvin torque-indicating driver, offered by 
Tru-Circle Products Co. 


wrench and by a red light. As. torque 
is applied, the motor unit swivels, mak- 
ing contact with micro switches which 
actuate relays and turn on the lights. 

The unit can be furnished with a 
relay that interrupts the power source 
and automatically stops the rotation 
when the desired maximum torque is 
reached. Adjustments for both high 
and low torque limits are quickly made 
by two screws using the torque wrench 
as an accurate gage, 

(Turn to page 70, please) 
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Sneaking of Preference... 2lof 20 


Leading Engine Manufacturers Using Chrome 
Rings Specify PERFECT CIRCLES 


The application of solid chrome plating to piston 


rings, perfected by Perfect Circle, more than doubles 


the life of pistons, rings and cylinders. Performance 
data will be furnished upon request 
. i Perfect Circle Corporation . Hagerstown, Indiana 


The Standard of 
Comparison 
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D-!| Axles and Transfer Cases 


Timken-Detroit Axle Co.—Now avail- 
able is a 28-page booklet that describes 
new improvements that has been de- 
signed into running gear for military 
vehicles. 


D-2 Friction Materials 
Raybestos-Manhattan, Inc.—Just is- 
sued is Engineering Bulletin No. 400 
featuring brake linings, brake blocks 
and friction materials in special shapes. 
The bulletin describes and gives speci- 
fications on 50 of the most popular 
types of brake linings and brake blocks, 
22 different clutch facing materials and 
illustrates various materials in special 
shapes and sizes which have been pro- 


duced. 
D-3 Cutting Oils 


The Texas Co.—Volume 37, Num- 
ber 7 of the publication “Lubrication” 
contains 10 pages on transparent cut- 
ting oils. The types of oils and their 
applications are 


given. 


COUPON 


Readers’ Service Department, 
Automotive Industries, 


D-4 Optical Pesitioning 
Equipment 


I. T. Griswold Manufacturing Co.— 
A 12 page illustrated catalog, 10, just 
off the shows how positioning 
and linear measurement in machining 
operations and inspection can be per- 
formed by the use of the OPL dividing 
indexing table and the 


press 


head, a new 
Scan-A-Scale. 


D-5 Forging 


Hill Acme Co.—A 
trated technical articles on the uses 
of the modern forging machine, to- 
gether with the latest developments in 
hot upset forging practices are now 
available. 


series of illus- 


D-6 Diaphragms 


Vulean Rubber Products, Ine.—A 
new illustrated brochure has just been 


released which gives detailed proper; 


ties and designs of a wide range of 
synthetic coated diaphragms. 


D-7 Fasteners 


Shakeproof. Inc., Div. Illinois Tool 
Works—A new 24-page booklet en- 
titled “Assembly Suggestions” is being 
offered. The booklet contains details 
and illustrations of the newest fasten- 
ing developments. 


D-8 Coatings 

Casey & Case Coating Co.—Charac- 
teristics, properties, uses and methods 
of application of synthetic rubber resin 
based coatings is contained in a new 
brochure just issued. 


D-9 Aluminum 


Reynolds Metals Co.—A 48-page 
book, #4460, contains details on the alu- 
minum production facilities, products, 
fields served and other information de- 
signed to give a clear picture of the 
company and its operations. 


D-10 Bus Ducts 


Westinghouse Electric Corp.—A new 
68-page manual describes types of bus 
ducts and accessories available, and 
presents application and test data, 
specifications, information on pricing a 
typical bus duct installation, and a 
typical bill of materials. Request must 
be made on your company’s letterhead. 

(Turn to page 100, please) 
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THIS TIME SAVER COUPON is for your convenience in obtaining, WITHOUT 
OBLIGATION, more information on any one or more of the publica- 
tions described above OR New Production and Plant Equipment OR 
New Products items described on other pages. 


Chestnut & 56th Sts., Philadelphia 39, Pa. 





Please send me: 
These FREE Publications 


(Use letter and designating number of 
each item desired) 








Please send me more information on: 
New Production and Plant Equipment 


(Use ster ae designating number of 
h item desired) 


Please send me more information on: 
New Products 


(Use letter and designating number of 
each item desired ) 











Your Name 


Your Company Connection or Business 


Address 


(Street & No.) (City) (State) 
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& When it comes to machining Pulleys on a precision-pro- 
duction basis, there’s no more|versatile equipment for the 
job than P&J Tooling on the P&J Automatic. A single Machine 
can be tooled efficiently to turn out varied jobs with similar oper- 
ations — such as roughing and finishing all diameters and flat 
surfaces ... boring and reaming holes, whether straight or 
tapered .. . facing webs and hubs .. . forming radii and groov- 
ing sheaves to the precise angles specified. For example: a 
single combination of P&J Tooling on the 5D Automatic (photo 
above) mass-produces the two Pulleys illustrated (left and right) 
in a single setup. Heavy lines indicate surfaces machined. 


Whatever the size and class of finish — whether single or multi- 
grooved — P&J Tooling on the P&J Automatic will give you out- 
standing production and economy. P&J's more than 50 years’ 
experience proves it... so why not send your prints for tooling 
recommendations and time estimates ? 


PAWTUCKET, R. I. 
_ Sbsidiory of PRATT & WHITNEY 


sion Niles-Bement-Pond Company 
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MeN. PLANT 


For additional information regarding any of these items, please use coupon on page 64 


(Continued from page 60) E-7—Hydraulic 


the spindle to bore the bushing with Universal Grinder 
the spindle revolving only. Feed rate 


of the cross slide is 1.0 ipm while feed Major improvements in the 10 in. by 
rate of the spindle is 15.3 ipm. 24 in. Type CH hydraulic universal 


Landis improved hydraulic universal grind- 
er, Type CH 


grinder manufactured by the Landis 
Tool Co. of Waynesboro, Pa., include 
the latest design swinging t, pe internal 
grinding fixture previously available 
only on the 12 in. universal grinder. 
Fixture enables quick change over from 
external to internal grinding opera- 
tions. The housing on which tne motor 
is mounted and in which the internal 
spindle is fitted is hinged to a casting 
mounted on the wheelbase. The angle 
is of the tapered bearing type so that 
any play which may develop can be 
easily eliminated. The internal fixture 
is driven by a 1 hp motor. A variety 
of internal spindles and grinding quills 
are available. 

For operations that require an in- 
ternal grinding fixture with additional 
power, a removable type internal fix- 
ture is available. This fixture is driven 
directly from the regular wheel drive 
motor. 

Another new feature is a hydraulic 
type, rapid wheel positioning mech- 
anism for advancing or retracting the 
wheelbase. Not a grinding feed, in 
cases where internal and external grind- 
ing is done in one set-up, this mech- 
anism eliminates turning the hand 
wheel by hand when positioning the 

Since 1880 Tuthill has specialized in designing grinding wheels. Action is controlled 
springs to fit every specific need. Whether from a lever at the front of the ma- 
your spring requirements are for trucks, buses, chine, the lever controlling both speed 
automobiles, power shovels, farm wagons and direction. A safety interlock pre- 
or dual and triple axle heavy-duty jobs— vents inadvertent operation during 
Tuthill can meet them quickly and economically. normal grinding set-up. 
And now, MOLYBDENUM DISULPHIDE 


(MoS?) ... the newest Tuthill extra that keeps E-8—Power Transmission 
springs from squeaking and galling, is an . * 
added Tuthill feature that distinguishes Chain Drive 
this famous line. A power transmission chain drive. 
announced by the Morse Chain Co. of 
Detroit and Ithica, N.Y., featuring en- 
tirely new design principles and called 
Morse Hy-Vo (high velocity) chain 
Whatever your spring re- drive, is said to provide for the first 
quirements may be — see time a power transmitting medium 
Tuthill first! : combining the dependability of a gear 
J drive with the smoothness and lack of 
Mr 4 vibration of a belt. 
This Morse Hy-Vo is declared to 
T U T + i L L :$ P M i N G Cc Oo. make possible single drive units capable 
4 of transmitting as much as 5,000 hp, at 
760 W. POLK ST., linear speeds up to 6,500 fpm, or rota- 
CHICAGO 7, ILLINOIS tive speeds up to 3,600 revolutions per 
minute, a Hy-Vo drive only two inches 
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BEFORE YOU 
PAINT ALUMINUM 


Famous corrosion resistant paint base ends peeling 
and flaking, preserves appearance 


Bonderite is the simple, positive, inexpensive way to prepare aluminum to 
take and hold paint. The surface of aluminum sheets and castings, after treatment 
with Parker’s famous Bonderite, becomes a nonmetallic coating of 
fine-grain phosphate crystals. The undesirable effects of untreated aluminum 
on paint are controlled. No peeling, no flaking, no early paint failures 

to spoil the appearance of your product! 

Bonderite is easy to use and to control. It may be applied by spray 

or immersion, and is effective on aluminum and its alloys in sheets and 
castings. Used on your product before painting, Bonderite will anchor 

the paint, retard corrosion, and preserve fine appearance. 

Write for full information today. 


Parker Products meet 
government specifications 
Available now—a list of government 
specifications and the Parker Products 
which meet them. We'll send it free, on 
request. 
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BIG SWING- 


MEDIUM WEIGHT 
| 


Not too light, not too heavy — 
weighing 765 lbs., this 25” 
swing drilling machine has the 
required speed and power 

for high volume production. 
Accuracy of large table 

with coolant 

trough is 

maintained to 

.0007” in six inch 

radius. The variable speed 
drive permits selection of the exact 
speed for any size drill from 
1/8” to 1”. Convenient speed 
control is self-locking with no belts 
to change. Tachometer permits 
accurate reading of speeds. 
Powered with a 1-1/2 

H.P. Axial Air Gap 

Motor. 5 spindle 

speed options. 


| oe =a SIBLEY MACHINE & FOUNDRY CoRP. 
yi 15 E. Tutt St., South Bend 23, Indiana 


Send Catalog No. 69, Free! 


Name Title 
Company 

Address 

City 





PRODUCTION 
N E AND PLANT 


EQUIPMENT 


For additional information please 
use coupon on page 64 





wide having transmitted as much as 
500 hp. 

Secret of Hy-Vo performance is a 
new chain-and-sprocket engagement 
principle that virtually eliminates what 
is known as “chordal” or polygon ac- 
tion common to the usual chain drive 
characterized by the company as—a 
bumping, slapping, jerking action and 
vibration. 

Hy-Vo sprockets also are entirely 
new in design. Resembling involute 
gears, they have curved involute teeth 
which engage the Hy-Vo links with 
conjugate action. 

The Hy-Vo chain incorporates a new, 
compensating recking joint with special 
design features for eliminating slip- 
page and wear. During chain articu- 
lation, the joint shifts the pitch-line 
automatically, engaging the involute 
sprocket teeth in such a way that the 
chain follows a path truly tangent to 
the sprocket pitch line. The result is a 
smooth, almost vibrationless action. 


E-9—Two-Point 
Press 


Put out by the Cleveland Funch and Shear 
Works Co., Cleveland, Ohio, this No. 25- 
300-60-42 two-point press, double geared, 
twin drive, is equipped with electrically 
controlled. air operated Cleveland drum 
type fricfion clutch with spring loaded 
brake. Provided with a single roll teed 
and arranged with a pneumatic cushion in 
the bed, the press has a stroke of 12 in.; 
odjustment of slide 8 in.; distance from 
bed to slide, stroke down adjustment up 
42 in.; bed area F 'o B by R to L 48 in. 
by 60 in.; area face of slide, F to B by 
R to L, 42 in. by 60 in.; rpm 22; and ca- 
pacity 300 tons 
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_Let us assume 


ded esponsibility 





—— Se z= 


The MICROMATIC HONE COR- 


a PORATION has been the principal 
| manufacturer of honing equipment for 

agp ; the past twenty-two years, In that time 
we have designed and put into uc- 

ee tion thousands of i ans soon 
An estite research and development program has al- 
; ways been maintained. This has resulted in the develop- 


meat of a new, more precise, production process— 
MICROHONING. 


We. have the most complete line of Microhoning 
machines, fixtures, tools (all designed and manufac- 
tured in our own plant) available anywhere. We stock 
ah and process honing stones manufactured by the three 
largest abrasive manufacturers in the country. This, 
plus a staff of Engineers and Service Technicians that 
have the greatest honing know-how of any organization 
in the world, warrants us asking that you LET US 
ASSUME FULL, UNDIVIDED RESPONSIBILITY 
FOR THE RESULTS OBTAINED WITH YOUR 
MICROHONING EQUIPMENT. 


os esaipaabaliicicliiaisa MICROMATIC HONE CORPORATION 
8100 SCHOOLCRAFT AVENUE . DETROIT 4, MICHIGAN 
Distc'et Field Offices: 1323 S. Santa Fd Avenue, Los Angeles 21, Caliiormia + 206 S. 
Main Street, Rockford, MWinois « 231 S. Pendleton Avenue, Pendleton, indiana « 
MICRO-MOLD Division, 


Manufacturing Boston Post Road, Guilford, Connecticut « 55 
George Street, Brantford, Ontario, Coneda 





MICROHONING ABRASIVES 








MICROHONING 
Write today for CROSS-HATCH 


describing the MICROHONING process "Reg. U. S. Patent Office 
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0-350, 
in.-lb capacities 
air motors can be specified. 


in.-lb 


(Continued from page 62) 
Garvin driver is made 


0-500, 0-750, 0-1500 


in 


model is portable. The 


NiacarA 


Metal 
for use cl shers 
©Om Pounds pr Canin 


. Mn eit 
chor Production joke 
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0-100 


and 0-2000 
Electric, high-cycle or 
The 0-100 


larger 


units are mounted on radial drill press 
type arms. 

Special in drivers are being 
made with Snap-On attachments for 
quick change of wrenches for nut “run- 
ning” to close torque tolerances. 


Gary 


SOLVENT... 


HIGHEST STABILIZED DEGREASING 
SOLVENT—NOT ALKALIZED! 


BLACOSOLYV contains the finest and 
toughest stabilizers to prevent solvent 
breakdown. You need not pay pre- 
mium prices for special solvents for 
different metals. Blacosolv can be used 
over and over, under the most rigor- 
ous conditions, without impairing its 
high qualities. 


G. S. BLAKESLEE & CO. 


1844 S. 52nd Avenve + Chicago 50, Illinois 
New York, N. Y. Toronto, Ont. 


For additional information please 
use coupon on page 64 


F.5—-Army Type 
Trolley Hoist 


Addition to the line of hoists re- 
cently announced by the Wright Hoist 
Division of American Chain & Cable 
Co., Inc., York, Pa., is the Wright Safe- 
way Army Type trolley hoist made in 
capacities from % ton to 3 tons and 
available with a special load bar and 
either a pair of two-wheel plain trolleys 
or one plain and one geared two-wheel 
trolley. 

The plain trolley assembly has chilled 
tread wheels equipped with New De- 
parture ball bearings, steel side plate 
and connections to the load bar. Ad- 








Wright Safeway Army Type frolley hoist 
offered by American Chain & Cable Co. 


justable for a range of beam sizes, it 
can be changed from plain to geared or 
vice versa in a few minutes’ time, as 
both the plain and geared mountings 
are identical. 

The geared trolley is constructed the 
same as the plain trolley type except 
that the wheels are furnished with gear 
rings having cut teeth, pinions with cut 
teeth handwheel, hand chain and hand 
chain guide. Thrust rollers are mounted 
to insure proper alignment of the as- 
sembly whether on straight or curved 
track. 

The hoist is for service where a close 
headroom assembly is required. 


F-6—Hydraulic 
Diamond Turner 


The Citco hydraulic diamond turner, 
originally designed for Cincinnati cen- 
terless grinders, is now available for 
Landis Camamatic, I. W. and Heald 
Internal Grinders, announces the man- 
ufacturer, Cleveland Industrial Tool 
Corp., Cleveland, Ohio. On Heald in- 
ternal grinders, the turner can be ad- 
justed to 1,600 of one turn per dress, 
eliminating loss of size on precision 
internal grinding. It adjusts to three 
ranges of degree, provides automatic 
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On Battle Roads or Highways 


ELASTIC STOP NUTS 
Guarantee Tight Fastenings 


Rough terrain and rough handling are 
hazards to the world famous military 
‘Jeep’. That’s why Willys builds its 
‘Jeeps’ and other vehicles with Elastic 
Stop Nuts at important points to elimi- 
nate fastener failures due io vibration. 
a In this vehicle the famous Red Lock- 
ing Collar of the Elactic Stop Nut holds 
firm against vibration—reduces mainte- 
nance—on vital applications such as: 
accelerator hinge, universal joints, body 
hold down, spring shackles, radiator 
hold down, and air cleaner. The Red 
Collar grips bolt threads firmly —pro- 
tects against vibration, impact, and 
stress reversal — prevents freezing of 
nuts to bolts by protecting internal bolt 
threads against corrosion. 


Check the advantages of Elastic Stop 
Nuts against any other type of self-lock- 
ing fastener. You'll find that only ESNA 
offers a complete line of thread sizes 
and varied nut types engineered to sim- 
plify your assembly line fastening prob- 
lems and to provide your customers 
with maintenance-free operation. 

Whether you are manufacturing 
equipment for rough military use or de- 
signing better performance and easier 
maintenance into equipment for your 
normal market . . . use vibration-proof 
fasteners. Now is the time to get full 
information. Write for complete prod- 
uct line bulletin to Elastic Stop Nut 
Corporation of America, 2330 Vauxhall 
Road, Union, N. J. 


ESfiail €u) soe 


ELASTIC STOP NUTS 


DESIGN 
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HEADQUARTERS 


FOR 





SELF-LOCKING 


DESIGN AHEAD WITH ESNA 
THE FAMOUS RED ELASTIC 
COLLAR IS VISIBLE EVIDENCE 
OF LOCKING SECURITY 
Threadless and permanently elastic, it 
provides these 4 outstanding features: 


. Protects against nuts loosening due 
to VIBRATION 


. Keeps locking threads CORROSION 
FREE 


. Provides for accurate BOLT 
LOADING 


. Seals against LIQUID LEAKAGE 
along the bolt threads 


And can be used again and again 


FASTENERS 





a bw 


Intensive specialized research in Acushnet laboratories 


enables us to develop and furnish stocks of unusual prop- 
erties and characteristics which make possible the use of 
rubber in applications where it has not been considered 
previously. 

Supplementing the skill of our compounders are 
Acushnet's extensive quality controlled production facili- 
ties that assure precision molding of natural and synthetic 
rubber parts to the most exacting specifications. All 

Acushnet products are made 
on order, none are stocked. 


PROCESS COMPANY i a 


sent on request 
New Bedford, Mass., U.S.A. 


Address all communications to 754 Belleville Ave., New Bedford, Mass. 
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NEW 
PRODUCTS 


For additional information please 
use coupon on page 64 





control which splits segments at the 
completion of each turning cycle, and 
is declared to maintain a new and ever 
ready cutting edge. 


F-7—Starter For 
Machine Tools 


Available from Westinghouse Elec- 
tric Corp., Pittsburgh, Pa., is a new 
combination Life-Linestarter (Class 11- 
206-NJ) for improved starting and 
control of machine tools, presses, and 
other equipment used in mass produc- 
tion industries. 

Designed to meet requirements of 
the J. I. C. Electrical Standards for 
Industrial Equipment and the Machine 
Tool Electrical Specifications (as modi- 





W estinghouse combination Life-Line- 
starter (Class 11-206-NJ). 


fied by the Mass Production Industry 
Electrical Specifications), the unit is 
offered in NEMA sizes 1 through 5, 
with ratings up to 200 hp, 440 volts 
polyphase. 

To keep out dirt, oil, and splashing 
coolant, the starter’s NEMA type 12 
enclosure has a continous neoprene gas- 
ket and is mounted by external brackets 
—no knockouts or mounting holes in the 
box itself. The breaker is operated by 
a slam-proof, self-indicating external 
handle, but the enclosure must be op- 
ened to reset overload relays, which 
brings motor overload to authorized 
person’s attention. 

The starters are furnished as stand- 
ard with a 220/440-volt primary, 110- 
volt fused secondary, control circuit 
transformer that can be used on either 
220- or 440-volt supply voltage, 50 or 
60 cycles. 

(Turn to page 76, please) 
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Die built by 
Experimentol Too! & Die Co. 
Detroit, Michigan 


DIEMAKERS SUPPLE 
A CANT TIANAN 


wi | 
, fs / / 


: ee 
i t Die Sets Dowel Pins Die Springs Cop oe Stripper Bolts 





Diemakers everywhere depend on Danly 


CAU ON THE DANLY BRANCH precision. Every Danly product—die sets, 

CLOSEST bt) you FOR FAST — SERVICE dowel pins, die springs, cap screws, strip- 

; per bolts—is designed to complement the 

finest die work. For complete, reliable 
service, come to Danlyl 








sued Walp en¥ Coase eae 
"LOS ANGELES 54, Ducommun Metals & Supply Co, 
4890 South Alameda 
MELWAUKEE 2, 111 East Wisconsin Avenve 
PHILADELPHIA 44, 18 West Chelten Avenve 
*ROCHESTER 4, 16 Commercial St. 
*indicotes complete stock 


DANLY MACHINE SPECIALTIES, INC. 





WUHLUY 
EVIDENCE 


TYPICAL TEST HISTORIES ILLUSTRATE DUALOY SUPERIORITY 


TEST PROCEDURE: Heavy duty engine overhauled with pistons purchased from Automotive Parts Distributor’s 
Stock. DUALOY and conventional pistons installed in alternate cylinders. Test installation then subjected to 
normal commercial transport operational practices. Upon ring or piston failure all conventional pistons removed 
and replaced with DUALOY. Engine then placed in normal service until next operational interruption. 


“4HIGHWAY TRANSPORTP 
Case 2: Number 2 cyl- Case 2: Engine over- 
inder failed at 41,078 hauled after 189,428 
miles. No compression, miles. DUALOY pistons 
high oil consumption. re-ringed and rein- 
Three conventional stalled in same engine. 
pistons replaced with Reason for overhaul: 12 
DUALOY and unit put months’ operational 
back in service. overhaul. 


“4 BUS TRANSPORTATIONP 


Case 4: Number 6 cyl- Case 4: Engine over- 
inder. Piston ring failure hauled after 176,691 
at 68,562 miles. Number miles. All pistons rein- 
4 piston also showed ex- stalled with same rings. 
cessive top ring groove Reason foroverhaul: 
wear, but ring still in- Bearing failure. 

tact. Three conventional 

pistons replaced with 

DUALOY. 


ir “4 INTERSTATE TRANSPORTD 
as 


Case 5: Number | and Case 5: Engine over- 
- cylinders. (Piston from hauled after 207,114 
cylinder 3 shown.) Ring miles. Cylinders rebored 
failures at 52,349 miles. .060 oversize. DUALOY 
Conventional pistons re- pistons re-ringed and 
placed with DUALOY reinstalled. Reason for 
and unit resumed overhaul: Seasonal 
schedule operations. overhaul. 





UNITED ENGINE AND MACHINE COMPANY 


310 PREDA STREET : SAN LEANDRO, CALIFORNIA 








DUAMRLOW 
VERDICT 


OF COST CONSCIOUS FLEET OWNERS AND OPERATORS 


INSTALL DUALOY PISTONS for longer life, freedom from excessive top ring groove wear and top ring failures. 
DUALOY, the bi-metallic piston with the molecular bonded top ring carrier — HAS NO EQUAL. 





Photomicrograph of Enlarged Cutaway of 
Bi-metallic Molecular Bond Ni-resist Ring Groove 


SILV-O-LITE has the most complete line of passenger car and. 
heavy duty pistons available. Heavy duty types are available 
with or without DUALOY"’, according to your requirements for top 
ring land protection. 


Send for Catalog 23 and DUALOY* literature 





UNITED ENGINE AND MACHINE COMPANY 


310 PREDA STREET ° SAN LEANDRO, CALIFORNIA 




















(Continued from page 72) 


F-8—Mechanical 
Shaft Seal 


A high temperature, anti-corrosive 
mechanical shaft seal designated Type 
9 and incorporating a Teflon sealing 


PRODUCTS 
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member is announced by Crane Pack- 
ing Co., Chicago, Ill. 

Rather than a leather or synthetic 
rubber member, the Type 9 seal incor- 
porates a flexible ring molded from the 
new plastic, Teflon. The Teflon “wedge- 
ring,” is said to combine the chemically- 
inert properties of Teflon with the flex- 





a metal ball PROBLEM? 


let STROM 


Work It Out For You 


=) 
AVS: 


Whether it is a precision ball bearing or 
one of the other many ball applications 
in industry, your problem will not be en- 
tirely new. Strom has been in on many ball problems 
and knows the importance of the right ball for the job. 


Strom has been making precision metal balls for 
over 25 years for all industry and can be a big help to 
you in selecting the right ball for any of your require- 
ments. In size and spherical accuracy, perfection of 
surface, uniformity, and dependable physical quality, 
there’s not a better ball made. 


For additional information please 
use coupon on page 64 


Crane mechanical shaft seal, Type 9 


ibility and positive sealing components 
essential to effective mechanical seal- 
ing. The Type 9 seal has been designed 
for service on various rotating shaft 
applications, such as_ centrifugal 
pumps, turbines, positive displacement 
pumps and agitators. It can be em- 
ployed at temperatures up to 500 F. 
Construction of the seal is shown in 
the cut-away drawing: The set- 
screwed metal retainer (7) provides a 
positive drive from shaft to carbon 
sealing washer (2) through dents (4) 
which fit into washer notches. An ef- 
fective seal between the shaft and 
washer is insured by the precision-ma- 
chined Teflon wedge ring (3) which is 
pre-loaded by the action of multiple 
springs (6) Spring pressure is uni- 
formly distributed by a metal disk (5). 
The lapped raised face of the rotating 
sealing washer (2) mates against the 
highly lapped face of the stationary 
seat (1) to provide a positive leakproof 
seal with minimum running friction be- 
tween the vertical faces. Spring pres- 
sure keeps the faces in constant con- 
tact providing automatic adjustment 
for wear and shaft end play. 


F-9—-Redesigned 
Turret Bearings 


Redesign of bearings in the Lign-o- 
matic turret, manufactured by Howe 
and Fant, Inc., So. Norwalk, Conn., is 
said to substantially increase the life 
and precision of this self-centering tur- 
ret for drilling machines. 


The bearings permit the Lign-o- 


Lign-o-motic turret cutaway view showing 
bearing design and self-centering feature. 
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l nil ne nig “PRODUCTION TESTED” — 
CUTTING TOOLS 
Continental cutting tools and breaches _heat treating, in the Continental tools, broaches and broach fix- 
are at work day after day on produc- _— plant; skilled craftsmen working tures. Order standard tools from 
tion jobs in Ex-Cell-O plants. This with modern machine tools. 
"production testing” is one reason for 


the consistently superior results you get 
when you specify Continental. Equally 


important are two other factors: CONTINENTAL TOOL WORKS 


the Continental catalog. For 
The Continental line includes specials cali your Ex-Cell-O repre- 
standard and special cutting sentative or write to Continental. 


Expert design, by Continental’s experi- 
enced staff of tool and broach engineers. 


Efficient processing, including careful CTW) DIVISION OF EX-CELL-O CORPORATION 
/ DETROIT 32, MICHIGAN 








: 
who s 
PLASK< 


im your 


We can—whether you need a few parts 
or more than a few million. Design? 
Tooling? We'll take care of it, along with 
any other problems that come up in 
producing Alkyd or other thermosetting 
plastic parts. If you need parts with the 
excellent characteristics of Plaskon Alkyd, 
one of our engineers will be glad to 

talk facts and figures with you. Just 
write, wire, or phone. Or let us know 
when you'd like to have our plane and 


pilot whisk you to our plant to discuss 
your parts problems. No obligation, 
naturally. 


when you look for 
plastic moldings, 


look first to... 


plastic research products, urbana, ohio 
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For additional information please 
use coupon on page 64 





matic spindles to move laterally and 
angularly, as well as to rotate. When 
the drilling machine spindle is lowered, 
the tapered surface of a driver (rigidly 
mounted on the drilling machine spin- 
dle) engages the mating tapered sur- 
face of a turret spindle. Bearing con- 
struction allows the turret spindle to 
be moved into exact alignment with the 
drilling machine spindle. The turret 
spindle is locked in position and cannot 
get out of alignment during the drilling 
operation. 

The construction is stated to provide 
sustained accuracy equal to the drill 
press itself. 

Reduced over-all run-out is said to be 
less than 0.0001 in. Hollow spindles 
reduce weight and permit sustained 
accuracy at high operating speeds. 

As in previous models, the new Lign- 
o-matic can be indexed, without stop- 
ping the motor, faster than tools can 
be changed or work moved to another 
spindle. As a result, it is declared, a 
Lign-o-matic turret mounted on a single 
spindle will release five drilling ma- 
chines for other work and still show 
increased production and reduced costs 
on the original job. 

Lign-o-matic fits any standard drill- 
ing machine without altering the ma- 
chine. A single turret handles up to 
six different operations, such as drill- 
ing, reaming, counterboring, and tap- 
ping (on reversible spindle machines), 
up to % in. in dia in any material. 


F-10—Four SR-4 
Pressure Cells 


Four SR-4 pressure cells in capacities 
up to 100 lb per sq in. have been re- 
designed by Baldwin-Lima-Hamilton 


Baldwin SR-Y pressure cells, Type E. 


Corp., Phila., to make them insensitive 
to linear acceleration and to position. 
Capacities of these cells, known as Type 
E, are 10, 20, 50, and 100 lb per sq in. 
Their operation is based on SR-4 resis- 
tance wire strain gage measurement 
with four-arm Wheatstone bridge. Mea- 
suring range extends from absolute 
vacuum to full rated pressure, except 
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Made in One Blow 
at 


ona 


NA 7IOWA a) ‘eo 2) 
GA MAXIPRES/ 


@ The Mueller Brass Co., Port 
Huron, Michigan, makes this difficult 
brass valve forging in only one blow 
at a rate of 300 forgings per hour 
on a National No. 6A MAXIPRES. 
The original billet measures 3-9/16 
inches round by 5-7/16 inches long. 
(16.6 tbs.) 


Successful master-forgers of brass 
and bronze, and pioneers in the 
development of specialized forging 
techniques, the Mueller Brass Co. 
relies upon the dependability of five 
MAXIPRESSES for a large share of 
its forging output. 


If you have a forging problem—hot 
or cold, fercous or non-ferrous—let 
us help you with it. Send us prints or 
a sample of the part you wish to forge. 
Better yet, visit us. No obligation. 


=a NATIONAI 
ish tg ome tanger N MACHINERY COMPANY 


TIFFIN, OHIO. 








DESIGNERS AND BUILDERS OF MODERN FORGING MACHINES—MAXIPRESSES—COLD HEADERS—AND BOLT, NUT, RIVET, AND WIRE NAIL MACHINERY 


Hartford Detroit Chicago 
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in standard units of lowest capacity 
for which the range is limited to +10 
Ib per sq in. Pressure cells meeting 
other requirements are made to order. 

Of two types of cells Type ES321 has 
all parts in contact with the pressure 
fluid made of type 321 stainless steel, 


CRANKING 
MOTORS 


PRODUGS 
T \ hmv ¥ 


and Type EMB has pressure bellows of 
Monel and brass pressure fittings lead- 
ing to the bellows. Pressure connec- 
tions for each are through a standard 
4g-in. male pipe thread. 

Type E pressure cells are designed 
for standard 120-ohm circuit. Recom- 


GENERATORS 


BUILT TO TAKE IT! 


Leece-Neville quality electrical equipment is 
designed and built to take the toughest condi- 


tions. . 


. and keep on performing. That's the 


reputation it has earned in over forty years of 
heavy-duty leadership | Leece-Neville builds: 


GENERATORS trom 60 to 2,000 watts, for 12-volt standard 


systems and 12-24 volt series-parallel systems. 
14 volt, 40 ampere, low cut-in Generator. 


above: 


Shown 


CRANKING MOTORS trom ‘2 H.-P. to 27 H.P. Illustrated 
is motor for 12 volt and 12-24 volt systems. 


VOLTAGE REGULATORS of rugged construction for 


heavy duty service. 


SWITCHES, hand and magnetic, for standard 12 volt 
systems and for 12-24 volt series parallel systems. 


For complete information, just write Dept. 27, 
The Leece-Neville Co., Cleveland 14, Ohio. 


Pioneer and STILL Quality Leader 


[l 


of 9 


AZ 


For additional information please 
use coupon on page 64 


mended input voltage is 5 volts but a 
maximum of 8 volts may be used. Open- 
circuit output voltage is 2.000 + 0.005 
millivolts per volt input to the bridge 
for capacity pressure. Cells are tem- 
perature compensated for zero and 
span and calibration accuracy is within 
% per cent of full scale at any point 
within rated range. Maximum tempera- 
ture for full accuracy in continuous 
operation is 150 F. 

Pressure cells are enclosed in an 
aluminum box 3% by 3% by 1% in., 
with pressure inlet and electrical con- 
nections on opposite sides. 


F-11—Differential 
Converter 


A compact and lightweight transmit- 
ter called a differential converter has 
been designed by Minneapolis-Honey- 
well Regulator Co., Phila., Pa., for 
more sensitive measurement and con- 
trol of fluid flows in many industrial 
processes. 

The unit has a continuously ad- 
justable range from 0-20 to 0-200 in. 
of water (differential pressure) and 
provides this 10 to 1 change of range 
with no change of parts. Field calibra- 
tion of any range is possible by the use 
of scale-type weights which eliminate 
need for a water column. 

Operating on the pneumatic-balance 
principle without mercury, the differen- 
tial converter employs an accurate 
weigh-beam system in which the differ- 
ential pressure, due to fluid flow at the 
metering orifice, is continuously bal- 
anced by a pneumatic pressure. This 
pressure becomes a measure of the fluid 
flow and is connected to a recording or 


Honeywell Brown differential converter 


controlling instrument. Extremely fast 
speed of response to rapid changes in 
flow is the prime feature claimed fo 
the system. 

The forged body of the unit is offered 
with a 750 or 1500 psi rating in Type 
316 stainless steel or carbon steel. 
Volume displacement in the meter is 
said by Honeywell’s Brown engineers 
to be so small that seal pots or condens- 
ing chambers can be eliminated in most 
installations and the amount of purges, 
where required, greatly reduced. Per- 
mitting location close to orifice connec- 
tions, usually without seal pots, the 
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PRECISION by the PILE 


When you use Vers-O-Tools, these workpieces are 
so typical that we lump them all together and 
measure them as precision in bulk. More properly, 
the samples of successful Vers-O-Tool work would 
be measured in terms of tons—for we’ ve licked many 
a tough production problem: pressure-tight threads, 
. and for all 
uses including aircraft, munitions, tanks, rockets, 


dry-seal threads, API threads. . 


fine instruments as well as the usual commercial 


parts. 


WITH 
NAMCO 


GROUND THREAD 
CIRCULAR CHASER 


ne 
VERS-0;OOLS 


This is no ordinary success story. The selection of 
Vers-O-Tools for each of these applications is based 
on a proved-in-use record of superiority on each of 
three counts: accuracy and fine finish, longer tool 
life, increased production. These, in turn, stem di- 
rectly from the Vers-O-Tool’s unique design and 
construction features. For complete details on how 
Vers-O-Tools ground-thread-chaser can improve 
quality and cut costs in your shop, ask for catalog 
D-51. 


Style DS Vers-O-Tool Style DR Vers-O-Tool 
(Nonrevolving Type) 9 (Revolving Type) 13 
sizes, 4"—47/". sizes, 3/6'—47/4" 


Style DBS Vers-O-Tool 
(For Brown & Shorpe 
Automatics) 3 sizes, 
%"-%e". 


The NATIONAL ACME CO. ie 


170 EAST 131st STREET + CLEVELAND 8, OHIO 
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¢ Converting from ordinary hand 
wrenches to a Buckeye air wrench 
on just two assembly operations has 
meant a 20% increase in assembly 
line output for Lambert Products, Inc. 
These jobs are handled solely by 
women, using a lightweight, easy-to- 
handle Buckeye air wrench. 

Equally important to this nation- 
ally-known manufacturer of hand 
and power mowers is the fact that 


|puckeye 4 ['ools 


DIVISION 21 * DAYTON 


empioyees are far less fatigued, do 
more and better work in less time, 
at lower cost. 

The right kind of Buckeye Tools 
may help solve many of your man- 
power, production and assembly line 
problems. Since there's no obliga- 
tion, wouldn't it be wise to have our 
representative give you all the help- 
ful facts? His name, and our catalog 
will be sent on request. 


Portable Air 
and Electric Tools 
for Industry 
IN CANADA: Joy Manufacturing Co. (Canada) Ltd., Galt, Ontario 


OHIO 





PRODUCTS 


For additional informaticn please 
use coupon on poge 64 





differential converter is said to provide 
considerable savings in installation and 
maintenance and a high degree of 
control, 


F-12—Oscillating 
Trough Conveyor 


For handling a great variety of loose 
bulk materials at moderate capacities, 
the Link-Belt Co. of Chicago, IIl., is 
now in production on a new conveyor 
of oscillating trough type, called Link- 
Belt Flexmount. 

Conveyor construction is declared 
ideal for handling chemicals and other 
material where cleanliness, contamina- 
tion or corrosion is a factor. Very hot, 
sharp, jagged or oily material, such as 


Link-Belt Flexmount oscillating conveyor 


steel chips and turnings, are handled 
with virtually no wear of metal trough- 
ing, it is said. Escape of dust or gases 
can be eliminated by addition of a 
metal cover with flexible connections at 
loading and discharge points. 

The Flexmount design provides use 
of a one-piece metal trough with high 
sides, supported on simple one-piece 
flexible members which function as 
springs in absorbing the energy of the 
trough movement at each end of tre 
stroke. 

The conveyor trough is normally four 
in. deep and can be furnished in stand- 
ard widths of 8 to 24 in. made of No. 
10 or 12 gauge steel, stainless or cor- 
rosion resisting steel, or other special 
material. Motion is imparted to the 
trough by a roller-bearing, constant- 
stroke eccentric. 

Uniform, continuous flow of material 
is declared assured regardless of over- 
loads or surges, the gentle handling 
action causing no degradation of thin 
or brittle material. 

The trough oscillates at the natural 
frequency of the Flexmounts, reducing 
the reaction forces on the drive to a 
minimum and requiring only the hp 
necessary to convey the material. 

Troughs in lengths up to 100 ft can 
be furnished, and dividers installed to 
convey several materials simultane- 
ously. Discharge is possible at any 
point. 
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FLELILOC) 
SELF-LOCKING NUTS 


‘They won’t work loose!’’ 


GROWING 
in importance... 


You'd be surprised at the number of new 
accounts we add each week for FLEXLOC— 
our one-piece, all-metal, stop- and lock-nut that 
“won't work loose!’’ 


Nearly every branch of industry is repre- 
sented, and there is unquestionably a rapidly 
growing preference for self-locking nuts that 
won't unwind, once they have been tightened. 


This is because nuts that stay fight promote 
uninterrupted production and cut maintenance 
costs—two important economy factors. 


FLEXLOC features include: one-piece, all-metal 
construction—nothing to shift, work loose, or 
forget; resilient, awtomatic-acting locking sec- 
tions that are responsible for FLEXLOC’s 
closely controlled torques; positive, ample 
resistance to the most chattering vibration; and 
last but not least, the fact that the FLEXLOC 
Lock-Nut can be reused a great many times. 


Our FLEXLOC Catalog No. 619-A tells the 
whole story. It's yours for the asking. And if 
you'd like some sample FLEXLOC Nuts, we'll 
be glad to send them. 


STANDARD PRESSED STEEL CO. 





—S$PS 
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JENKINTOWN 53, 


PENNSYLVANIA 





Cleveland 


the key to economical 
press operation 


Advanced design of the patented Cleveland Drum 
Type Friction Clutch and Brake offers 11 

features* for increased efficiency and economy of 
press operation. Actual performance records prove 
that the air operated Cleveland Drum Type 
Friction Clutch contributes to greater press 
efficiency, reduced down-time and lower press 
operating costs. Specify Cleveland Drum Type 
Friction Clutches and Brakes. They can be 
installed on most Cleveland presses, 





new or old. Complete information on request. 
A 4165 


Air piston 


*11 OUTSTANDING 
DESIGN ADVANTAGES Brake 


spring 
Clutch and Brake cannot engage simultaneously 

. always FULL Clutch or FULL Brake. 
Simplified maintenance . . . less down-time for- 
there is a minimum number of parts. 


Cleveland unit with clutch and 
-brake drums removed. Brakes 
can be reset without removing 
Less power is required for clutch operation due drums by simple adjustment 
to lightweight construction. of lever pin. Clutch adjustment 
Drum type design assures quicker starts and s ovlomanic. 

stops. 





Longer friction life is assured . . . as all idle 
friction surfaces are completely disengaged 
eliminating drag, unnecessary wear and de- 
structive heat. 


Clutch and Brake adjustments are easily made 





Entire unit can be serviced without removal 
from press. 





Air cylinders provide maximum performance 
with minimum amount of air. 





Spring-loaded Brake brings slide to immediate 
stop in event of current or air supply failure. 


Clutch temperature remains relatively cool—no 
wear from excessive heating. 


So designed that it can be installed on most 
Cleveland presses, new or old. 


CLEVELAND 


PUNCH & SHEAR WORKS CO. 
S.A 
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FOR ADDITIONAL INFORMATION regarding any of these items, please use coupon on PAGE 64 


S-1—High Speed 
Pen Recorder 


Developed by Minneapolis-Honeywell 
Regula Co., Phila., Pa., is a new 
electro I veed pen recorder for 
mea y ndaly « 
ext ed 


anging variables 


in laboratory and test ap- 
Fk e signals which var 

rap as 20 cycles a minute can 
recorded on the new model, ¢ » those 
ide of 10 pe 
which vary as rapidly as 


with peal eak amp 
cent of scale 
three cyvcies 


The new 


a second. 
device, provides accurate 


recording in rocket engine testing where 


peed record- 
g amplifier and 
damping circuit components. 


Minneapolis-Honeywell hig! 
er, interior view, show 


ired with a 
able for 
ana g fuel « and 


di ! , a 


engine 
wraphie and 
high 
ing rates and irroWw Increments 
of change are encountered in a mea- 
sured variable. It is used for 
determining instantaneous rates of flow 
as in jet engine development. 


other ana 's where relative 


scan! 


also 


S-2—Sealers for 
Fuel Tanks 


Two sealers for aircraft integral fuel 
tanks—specially compounded to be light 
tan instead of black—are announced by 
Minnesota Mining and Mfg. Co.’s Ad- 
hesives and Coatings division in De- 
troit, Mich. 

The sealers—EC 1120 and EC 1130 
—are designed for the original sealing 
and the re-sealing of fuel tanks, and 
meet the requirements of U. S. Air 
Force specification 14153, it was an- 
nounced. Both are oil- and fuel-resis- 
tant. 

Both sealers have a synthetic rubber 
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base. 
and is applied by brush; EC 1130 re- 
sembles a thick syrup, and is designed 


EC 1120 resembles a light syrup, for caulking gun application. 
Snap bend tests with %-in. films 


show that the sealers retain consider- 


® SENDS A TIRE TO THE FRONT 
Tough mud-slogging tires roll our forces toward the front. Behind rugged- 
duty tires lie months of sound research with Magnecord tape recorders . . . 
vibration tests to determine the wear and performance of new tires in de- 
velopment. Precision testing demands the finest precision tape recording. 
Whatever your recording problem, Magnecorders offer greater flexibility, 


fidelity, features. Available for suibsonic, audio or supersonic research, 
Magnecord can fill your most exacting requirements. 


Used by more engineers than all other 
P £ 5 tape A, 4.3, A 





, nC. 
HIGH FIBELITY TAPE RECORDERS FOR INDUSTRY 


Write for Now 
Magnecord,inc.,Dept.1A-7 360 N. Michigan Ave., Chicage I, III. 


Send me further information on Magnecord tape 
recording for industrial “Sound” Research. 
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AMERICAN-FORT PITT 
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New AIRCRAFT 
PRODUCTS 


For additional information please 
use coupon on page 64 





able flexibility and adhesion at tempera- 
tures as low as 105 F, and can be bent 
over a 2-in. mandrel at —70 F without 
failure, the firm reports. 


S-3—Flat Type 
Speed Fasteners 


Production of flat type aircraft 
SPEED NUTS, said to save as many as 


\ 


Tinnerman flat type Speed Nuts, as used 
for attaching various harness clamps to 
bulkhead rings. 


Tinnerman flat type Speed Nuts as used in 
fastening of seal strip 


three man hours for every 1000 fasten- 
ings, are announced by Tinnerman 
Products, Inc., Cleveland, Ohio. These 
self-locking, weight-saving fasteners 
are interchangeable with AN 364 and 
AN 365 nuts on screw driven non- 
structural applications. The ends of 
the aircraft flat type are turned up- 
ward to prevent scoring of aluminum 
surfaces. 

In fastening of seal strips, these 
SPEED NUTS provide a greater, high- 
ly desirable bearing surface. They are 
also claimed ideal for attaching vari- 
ous harness and tube clamps to bulk- 
head rings, etce., because only finger-tip 
pressure is required to hold them in 
position while the screw is being driven. 
Hand wrenches to prevent nut rotation 
are eliminated—a significant cost-re- 
ducing feature in applications where 
accessibility is limited. 

Tinnerman aircraft flat type SPEED 
NUTS are listed in NAS 446 standards 
for 4,6,8 and 10B (Z) tapping screws. 
The 10B type takes an AN 530 screw 
with a tapered lead and coarse threads 
for quicker starting and faster driving. 
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“DETROIT” Universal Joints... 





« 


. for Light Cars or Heavy saute 


Because today’s high compression engines and greater 
power demands place a severe strain on drive trains, 
“DETROIT” Universal Joints are designed in many 


sizes and types to best serve specific requirements. 


ot DETROIT 
UNIVERSAL JOINTS & 
vali Coadd 


UNIVERSAL JOINTS ~ 


UNIVERSAL PRODUCTS COMPANY, Inc., Dearborn, Michigan 








METALS 


(Continued from page 39) 





muddled. While approval has been 
given for a 27% cent per lb price to 
Chilean producers, no consideration has 
been given to the fact that prices for 
copper in Europe are from seven cents 
to 20 cents above the domestic ceiling 
of 24% cents and normal supplies of 
the metal from South American, Cana- 
dian, and African sources are going to 
markets where higher prices are cur- 
rently paid. 

As was anticipated when the Chilean 


price was raised, Canadian copper pro- 
ducers promptly demanded and re- 
ceived the same price for their metal. 
The Canadian price was advanced to 
2i% cents, which with the discount in 
Canadian funds, brought it to 29% 
cents. The Granby Copper Co., one of 
the principal producers, which had 
been selling its concentrates to an 
American smelter at the ceiling price, 
promptly withdrew a portion of its 


copper and was able to sell it abroad 


PRECISION PARTS 


As long time manufacturers of jig bushings and components for diesel 
engine parts, cam rollers, etc., we are equipped to produce a wide variety 
of similarly related precision parts * Our facilities include automatic blanking, 
heat treating, centerless and cylindrical internal and external grinding, a 
variety of honing and lapping machinery — and the most modern types of 
precision inspection equipment * Our Engineers are well versed in the process- 
ing of correct steels for specific applications — making due allowance for 
shock resistance and wear and abrasion — as well as for cost. 


5 Fi 


Hardened Roller 


7 


Special Bushing 
for diamond 
dressing 
attachment 


Hardened punch 
holder Bushing 


Diesel piston pin 


Date 


», 


* 


Precision Paper 
Slitter 


Al 
FS” & 


Aircraft Plunger 
Assembly 


Your inquiries will have prompt and competent attention 


ACCURATE BUSHING COMPANY 


425 North Avenue, Garwood, N. J. 


BOSTON, MASS. 

M. A. Siebert Co. 
DAVENPORT, IOWA 
Davenport Engineering Corp. 
INDIANAPOLIS, IND. 
The Standard Die Supply, Inc. 
MINNEAPOLIS, MINN. 
Chas. W. Stone Co. 
BUFFALO, N. Y. 

W. S. Gallagher Co. 
DAYTON, OHIO 
Geo. D. Laughter Co. 





NEW YORK, N. Y. 
Carl Eberhard 
PHILADELPHIA, PA. 
Albert R. Dorn 
CLEVELAND, OHIO 
Die Supply Company 
DENVER, COLO. 
Iver J. Esbenson Co. 
HOUSTON, TEXAS 
Chickering Tool & Equip’t Co. 


@ Westfield 2-6400 


2 
de ria 


ae 


MILWAUKEE, WISC. 
The Stone Company, Inc. 
ROCHESTER, N. Y. 
Too! & Supply Division 
D. J. Andrews, Inc. 
RHINEBECK, N. Y. 
Frank A. Hart 
SOUTH BEND, IND. 
Formrite Tool Co. 

STRATFORD, CONN. 
Elisworth Steel & Supply Co. 
DALLAS, TEXAS 
The Stanco Co. 


REPRESENTATIVES 


DETROIT, MICH. 
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at 40 cents per lb. Noranda, Canada’s 
largest copper producer, advanced its 
price to 27% cents on June 2. How- 
ever, these advances are not effective 
at once as the big Canadian mines sell 
most of their output under contract, 
which in some cases are based on the 
2442 cent price. 

According to a statement by a top 
official of OPS, their opposition to a 
price increase in copper rests on the 
belief that the copper industry’s earn- 
ings are too high to qualify for an in- 
crease under the standards. Without 
attempting to dispute this statement, it 
is abundantly true that domestic cop- 
per production, now currently 90,000 
tons a month, is still far unable to 
supply domestic, military, and stock- 
pile demand which averaged about 
133,000 tons a month in 1950 including 
stockpile deliveries. The deficit must 
be made up by imports. The only way 
to obtain imports is to pay a competi- 
tive price. If this is higher than the 
ceiling price, it’s unfortunate, but it’s 
hard to how any other course is 
open. 


see 


Skepticism Over CMP 


Considerable skepticism exists over 
success of the Controlled Materials 
Plan, due to go into effect July 1. Be- 
cause CMP worked well in the last war 
there is no assurance it will be equally 
successful when conditions today are 
wholly different from 1912-5. During 
that period copper had a uniform price 
throughout the world, with complete 
allocation in the U. S. and with our 
Allies. Today there is no uniformity 
in price. Even in the U. S. we have 
a two-way market. NPA can allocate 
domestic-produced copper but it can’t 
control foreign copper nor can it com- 
foreign producers to sell their 
metal to us at our ceiling price. Even 
today U. S. copper producers are not 
quoting a fixed price but a price pre- 
vailing at date of delivery, thus obtain- 
ng any upward revision as soon as it 
s made. 

The effect of higher paid 

road for copper, lead, and zine and 
the consequent loss to U. S. consumers, 
s portraved vividly in the import fig- 
res for the first quarter of this year 
compared to the corresponding period 
of 1950. For copper, imports were 
118,700 tons in the January-March 
neriod of 1951, a decline of 39,000 tons 
from 1950. Lead imports totaled 35,300 
tons, compared to 84,700 tons in 1950. 
Only zine maintained the same rate. 
with 98.600 tons in 1951 compared with 
96,900 tons in the earlier year. 


pel 


prices 





Read 
AUTOMOTIVE INDUSTRIES 
Regularly and Thoroughly 
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SNYDER machines CONTROL Costs 


A waa 
74 Crankshafts an Hour iS da 


at 100% Efficiency 


hi 
43 Stations 


Automatic Transfer 


Automatic 
Operation 


Drills all oil passage 
and lightening holes 


* 
Drilis and Reams 
manufacturing holes 


* 
Automatic positioning 


* 
Automatic clamping 


w 
Automatic work cycie 


* 
Automatic lubrication 


* 
Automatic inspection 


3400 
E. LAFAYETTE 


TOOL & ENGINEERING COMPANY DETROIT 7, 
MICHIGAN 


26 Years of Successful Cooperation with Leading +émerican Tudustries 





Don’t Use Two Men 
When One Can Do 


wy 


Use MIDLAND 
WELDING NUTS 
In the Assembly 

of METAL PARTS 


Especially valuable in “blind spots.” Midland Nuts, 
welded in concealed spots, make it easy to turn a 
bolt securely without needing an extra man to hold 


the nut from turning. 
In all places where hands 
or tools can’t reach, in 
the assembly of metal 
parts, you can speed up 
the work and reduce 
costs by using Midland 
Welding Nuts. We would 
like to discuss such pro- 
duction problems with 
you. 


Write or phone us today. 








MIDLAND 
WELD 
NUT 





The above drawing illustrates how 
Midland Welding Nuts solve the prob- 
lem af "blind spots” in the assembly 
of metal parts. 


THE MIDLAND STEEL PRODUCTS CO. 


6660 Mt. Elliott Avenue + Detroit 11, Mich. 
Export Department: 38 Pearl St., New York, N. Y. 





World's Largest Manufacturer of 
AUTOMOBILE and aaa FRAMES Fann = a 


Air and Vacuum 
POWER BRAKES 


f=-faer y Air and 


ee... Electro-Pneumatic 
a DOOR CONTROLS 





Upholstery 


(Continued from page 33) 


on chainstitch machines which run at 
full speed on hemming operations. 
Nylon thread is used on lockstitch head- 
line machines for light stitching opera- 
tions and cotton for heavier work. 

Cloth for the back of the front seat 
is chainstitched on a 300W machine to 
an asphaltum board stiffener which is 
inserted in a metal frame to eliminate 
tacking or stapling. 

Medium weight cloth used on door 
paneling is lockstitched on asphaltum 
fibre board risers using a 144W ma- 
chine with either a 30 or a 20-in. arm 
and a walking presser foot. Art leather 
kick plates at the bottom of the doo 
panel also are stitched on a 144W using 
a diamond point needle with a small eye 
and cotton thread. Each machine uses 
two needles a week. 

Chrome trim is pressed into the door 
assembly and secured by prongs to 
cover the blind stitching where mate- 
rials of different colors are joined. 
Package trays of asphaltum fibre board 
are covered with art leather and chain- 
stitched on a 300W machine using an 
alternating presser foot. 

Wind hose made of cloth covered ex- 
truded rubber is hand-laid, ten at a 
time, in a V-shaped trough and cut by 
a fixed rotary knife. This hand-laying 
operation is preferred to continuous 
mechanical cutting because it prevents 
the rubber from stretching while it is 
being cut. A retainer wire is lock- 
stitched on an 11W machine to the 
woven covering on the wind hose. 

For sun visors, white cotton wadding 
is used because it is fluffier. Cloth is 
laid over the wadding, then lockstitched 
and trimmed around the hard-tempered 
fibreboard foundation. A soft cotton 
wadded edge, bound with art leather- 
an important safety feature in GM up- 
holstery is lockstitched on an 11W 
machine. Sun visor tabs are lock- 
stitched on a 108W machine using a 
needle feed and walking foot. 


Edison Institute Given 
King Engine Colle:tion 


Charles B. King, pioneer in the auto- 
mobile industry, has donated a collec 
tion of 49 accurately scaled miniature 
engine models to the Edison Institute in 
Greenfield Village in Dearborn, Mich. 
The exhibit illustrates the development 
of power through the successive stages 
of steam, electric, and internal combus- 
tion engines. The largest section of the 
exhibit consists of steam engine models, 
beginning with the early Watt and 
walking beam types. All can be activ- 
ated by compressed air for demonstra- 
tion purposes, 
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Hydro-fectric Window Lifts 
Are Built to Operate 100,000 Times! 


Laboratory tests of Hydro-Lectric automatic window regulators prove that 
a car owner could open and close his windows ten times a day for over 
27 years—a total of more than 100,000 times. This, of course, is far greater 
than required in actual service. But it indicates the dependability of 
Hydro-Lectric automatic window regulators. 

The Hydro-Lectric system, developed by Detroit Harvester, has been 
selected by leading motor car manufacturers for twelve years. It is the only 


automatic regulator proved by use in hundreds of thousands of cars. 


DETROIT HARVESTER COMPANY 


EXECUTIVE OFFICES: 2550 GUARDIAN BUILDING, DETROIT, MICHIGAN 


PLANTS: DETROIT ° YPSILANTI ° TOLEDO . ZANESVILLE 


Convertible Hydro-Lectric Power Window Channels and Automotive Power Contract 
Tops Systems Mowers Regulator Assemblies Hardware Toke-Offs Production P. 








Portable Countersink Tool 


(Continued from page 56) 

face. Operator fatigue was high, and 

workmen had to be alternated through- 

out the day. 
With the 

officials say a 


new Auto-Sink tool, Boeing 
4e-in. hole in 75ST alu- 
minum alloy can be countersunk in 30 
to 40 sec. There is such a small ex- 
penditure of effort on the part of the 
operator that he can use the tool a full 
working day without relief and without 
than normal] working fatigue. 

A contract signed under 


more 


has been 


which the Buckeye Tools Corp., 
Ohio, is licensed exclusively to 
facture and sell the device. 


Dayton, 
manu- 


Compact Electronic 
Computer 


(Continued from page 56) 


cipal moving part a spinning mag- 
netic drum “memory.” 

, electronic signals record 
spinning drum which 
10,000 digits, and can 
any of the stored numbers 
Answers are 


In operation 
numbers on the 
can store about 
find and use 


less than a second. 


BALLS FOR BEARINGS 
AND OTHER BALL APPLICATIONS 


cr 
a 


\ 
SS-pasncs Ww 


Precision balls made for your job — available in a 


variety of materials. Your specifications will receive 


prompt attention in our Engineering Department. 


We are thoroughly experienced in supplying the 


automotive industry with special bearings, retainers 


and balls. Let us give you our recommendations. 


THE HARTFORD 


STEEL BALL C 


HARTFORD 6, CONN, 


WEWARK 


arrived at through a differential equa- 
tion method adapted from calculus. Use 
of this method is claimed to permit use 
of a less bulky machine and to enable 
the calculator to arrive at its answers 
more quickly. Accuracy is one part in 
100,000,000. 

The first production model was built 
by Northrop for the experimental tow- 
ing tank of the Stevens Institute of 
Technology in Hoboken, N. J. It will 
be used by the Institute in predicting 
the best designs for ship hulls, and for 
stability and control investigations on 
hydrodynamic bodies such as torpedoes, 
underwater rockets, submarines, ships, 
PT-boats, and flying boats. The Navy 
Department’s Bureau of Ordnance, Bu- 
reau of Ships, Bureau of Aeronautics, 
and Office of Naval Research are sup- 
porting and taking an active part in 
the work being done at Stevens Insti- 
tute of Technology at the experimental 
towing tank. Use of the — Maddida 
in this program is under Navy sponsor- 
ship. 


CALENDAR 


OF COMING SHOWS AND MEETINGS 


Conventions and Meetings 
wk-Trailer Mfr's Ass'n 
membership meeting) 
SAE National West Coast Me 
Seattle, Wash 
First European Machine Tool 
hibition, Paris Sept. 1-16 
SAE Tractor and Production Forum 
Milwaukee Wis Sept. 10-13 
Sixth National Instrument Conferet 
and Exhibit Houston Texas 
Sept. 10-14 
inical E 
Minne 


(general 
July 
eting 


Aug 
I 


13-14 


13-15 


of Mech 


Sixtl kag 

Exp 

tior ‘levelar Ohio 

National Aeronaut ’roductior 

Forur and Displ uy Biltn 

Hotel, Los Angeles, Cal 

National Meta Congress and 
position, Detroit, Mict 

SAE National Dis 
Drake 

SAE 


ing Kni 


SAI 


sel Engine 
Hote Ch 
National Tr in 
kerboc 


icago, I 
sportation 
ker Hotel 
cago, Til Oct 
SAE National Fuels and Lubricants 
Meeting, Drake Hotel, Chicago 

ll Oct. 31 
Petroleum I 

Meeting) 


Nov 
stitute (3l1st 
Chicago, Til 
Nov 
American Society of Mechanical En- 
gineers (annual meeting) Nov 
Ninth Annual Pittsburgh Diffraction 
“onferer Nov 
Equipment Wholesalers 
(Annual Convention) Chi 
Dec 


erican 
Annual 


1952 


SAE Annual Meeting Detroit 
Mich Jan 
Society of Plastics Engines In 
(eight annual technical »ynfer- 
ence) Chicago, Il Jan 
Pacific Automotive An- 
geles, Calif 28-Mar. 2 
American Society for Ma- 
terials New 
York June 


14-18 


16-18 
Show, 


Testing 
(annual meeting) 


City 23-27 
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EFFECT OF 
ENGINE SPEED 


VALVE TEMPERATURE 
VALVE TEMPERATURE 








»@ 08 
FUEL-AIR RATIO 











In considering factors which influence exhaust 
valve life, temperature is the dominant one. High 
temperatures sharply reduce the resistance to 
corrosion, distortion, and fatigue life of the finest 
alloy steel. The effectiveness of sodium cooling 
in reducing valve temperatures is shown by the 
curves above, typical of recorded test data. 








The curve “Effect of Fuel-Air Ratio” shows that 
as the mixture is leaned out to obtain maximum 
economy, valve temperatures rise. The curve 
showing “Effect of Engine Speed” indicates that 
temperature rises rapidly as speed increases. 


Eaton engineers will welcome an opportunity to 
discuss the application of Eaton sodium cooled 
valves to engines proposed or now in design. 


EATON MANUFACTURING COMPANY 
CLEVELAND, OHIO 
VALVE DIVISION: 9771 FRENCH ROAD + DETROIT 13, MICHIGAN 


cs) PRODUCTS: Sodium Cooled, Poppet, and Free Valves » Tappets « Hydraulic Valve Lifters « Valve Seat Inserts + Jet 
Engine Parts » Rotor Pumps + Motor Truck Axles « Permanent Mold Gray Iron Castings « Heater-Defroster Units « Snap Rings 
Springtites «Spring Washers + Cold Drawn Steel + Stampings « Leaf and Coil Springs» Dynamatic Drives, Brakes, Dynamometers 
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Lite-{inesta rter 


PAIRED FOR PRODUCTION 


Lite-Jine motor 
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ST OP costly down time 


with this pair 


“Down-time minutes” can mean a loss of 
hundreds of units or thousands of dollars. 
Here’s a production team—the best defense 
against down time—Life-Line motors and Life- 
Linestarters®. They’re paired for production. 
Advanced design of these two has elimi- 
nated common troubles. Look at the features 
that make it possible: 
l.tfe-Line motor 
Steel frame...adds strength, cuts weight. 
Pre-lubricated bearings...no greasing. 
Improved windings... protected by tough 


Thermoset varnish, add electrical life, 


Life-Linestarter 
| Bimetallic disc... calibration unaffected by 
aging or oxidation. 
Servicing is simple... all parts front 
removable. 
Screw driver only tool required. 
Get these two dependable performers— paired 
for production—and stop costly down time. 
For complete information, ask your Westing- 
house representative for “Life-Line Motor 
Book”, B-3842 and “Tomorrow’s Starter 
Today”, B-4677, or write direct to Westing- 
house Electric Corporation, P. O. Box 868, 


Pittsburgh 30, Pennsylvania. J-21639 


fee ge) S-r-TT-meed ba ce) 5.) 
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Manufacturer 


All 


s Who Use 
d Sizes of 


Shapes an 


AECHANICAL STEEL TUBING 


—_ ) 


SIZE AND 


of Electric Wg HICKNESS 


ABOVE CHART COVERS 
ROUND CARBON STEEL 
TUBING 
. 

EQUIVALENT SQUARES, 
RECTANGULARS AND 
SPECIAL SHAPES ARE 
ALSO AVAILABLE. 


Ls 2 5Ria 
———,_—i 


CHART 


bing for Mechanica} Use 


Detroitzs, "Michigan 


Fabricated Parts 


Jet Engine 
Inducers 


(Continued from page 55) 


machine shop for additional precision- 
boring, milling, drilling, etc. Then it is 
given a Zyglo inspection and proceeds 
through a variety of detail polishing 
operations. T-P recently introduced a 
mechanical belt polishing machine for 
polishing the front and back faces of 
the blades. However, extensive hand 
polishing still remains to be done in 
order to provide an overall finish of the 
order of 32 microinches. 

An interesting feature of polishing 
operations is found in the provision of 
Stellite-faced guides on the polishing 
jacks. These guides define the upper 
limit to which a given surface may be 
cut, thus preventing the hazard of un- 
dercutting and spoiling an expensive 
workpiece. Guides are used on all hand 
polishing jacks as well as on the belt 
machine. 

After polishing, the inducer is ready 
for final balance, this being done in a 
Gisholt Dynetric balancing machine. At 
this point, however, the arbor is nicely 
balanced so as not to affect the balance 
of the work. Final balance is held to 
0.050 oz in. 

A short description of this kind 
necessarily makes for oversimplification 
of what is actually an extremely criti- 
cal manufacturing problem. For exam- 
ple, the vanes are subjected to a 
series of automatic stages of metal re- 
moval and milling of curvature. They 
are hollow-milled, rough-milled front 
and back, finish-milled front and back, 
and have the radius milled on the entry 
edge. In addition, the vane tip is form- 
milled on both sides. Later on, Cincin- 
nati mills are used for milling the 
entry edge radius at the tip section and 
hub section. 

The blade tip is specified to be held 
within 0.005 in. of true position,—mea- 
sured with a straight edge from a ref- 
erence hole in the hub. Similarly, the 
reamed bolt holes from which true 
blade position is measured are held 
within 0.002 in. on diameter and in 
spacing from one hole to the other. The 
hub bore, subject to repeated boring 
operations following sequences of se- 
vere metal removal, is held in final size 
to 4.2595—4.2605. 

Final operation is Vapor-Blast treat- 
ment, in a special cabinet, to produce a 
uniform overall surface finish and to 
remove scratches in the surface from 
hand polishing and burring. 





AUTOMOTIVE INDUSTRIES 


Keeps You Informed 
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Bathine CASE HISTORY NO. 29 


TOOLED TO PROCESS 
Hond lood to dict xe. | BAKELITE BONDED 
Ses GEAR BLANKS 


“"C’* (.242 dia.) drill thre, 


_ rea 
C'sink top 1/64 x 45°. 

PEE PRODUCTIONS the Bodine 42-30 Dial Type Automatic 
- Drilling Machine (one of 6 standard sizes) is equipped with 10 
drilling spindles. Production is 20 pieces (or 200 operations) per 


= | minute. 


C'sink .216 hole—top. 





-216 dia. drill thre. 


ACCURACY’? Center hole held concentric with O.D. within 
_.. 24 2 a ee .004” T.I.R. Postion of two .216” Dia. holes held to tolerance of 
.216 dia, drill they. +.001”. Size of center hole held to .250 +.0005”. 





et Eo Be eed This is another example of accurate drilling and countersinking at 
C'sink .216 hole—top. high speeds...the reason why users of Bodine machines have 
little worry from competition in repetitive production jobs. 


Citch Sie betes tetee: Drilling, Milling, Tapping, Screw Inserting, Staking and Assembly 
may be performed singly, grouped, or all in one machine. Send 


Brrr part or blueprints for recommendations. 


Ream .242 hole te .250. 


PARES 


C'sink 2 - .216 holes—bottom jj 
—multiple hd. } 








Automatically eject. 











“You Can't Meet Tomorrow's Competition 
With Yesterday's Machine Tools.” 


AUTOMATIC DIAL TYPE DRL 


TAPPING, AND SCREW INSERTING 
20851 
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LPG as a Motor Fuel 


(Continued from page 49) 


upward trend which was very little 
affected by World War II. In terms of 
refinery yields, the most pronounced 
effect of the war was a substantial in- 
crease in residual fuel oil at the ex- 
pense of gasoline. Yields of gas and 
distillate oils, and of kerosine, were not 
much affected. However, from the view- 
point of consumption, there were con- 
siderable diversions of product to mili- 
tary demands. During the peak years 
the total production of gasoline and 


liquid petroleum fuels was about 4,300,- 
000 bbl per day. The increased military 
demands amounted to about 1,050,000 
bbl per day, of which almost 700,000 
bbl per day came out of the gasoline 
production. 

In contemplating a future emer- 
gency, one can expect drafts by the 
military greater in proportion than in 
World War II—with civilian gasoline 
providing much of the increase. The 
widespread use of LPG as a direct 








Transport operators all over 
learnt to trust this sign. 


In any language the letters on the C.A.V. sign stand for first-rate service facilities, 


maintained by highly-trained craftsmen, using special precision equipment. 


vehicles fitted with 


Fuel 


Wherever 


C.A.V. Injection Equip 


ment are exported whether to 


Trondheim, Santiago, Hong-Kong 


or Sydney—there’s a service agent 
or depot to give it the specialist 
needed for 


attention such high- 


pre cision equipment. 





Confidence 
Abroad 


the world have 





Fuel Injection and Electrical Equipment 


Service Depots throughout the World 


C.A.¥. DIVISION OF LUCAS ELECTRICAL SERVICES INC., NEW YORK 19, N.Y. Sales Office: 14820 DETROIT AVE., 
CLEVELAND 7, OHIO 





motor fuel could help substantially to 
alleviate this situation, at the same 
time materially reducing the require- 
ments for crude oil. Judging by the 
record to date, this method of aug- 
menting our liquid-fuel supplies would 
be far less costly in critical materials, 
manpower, and money than synthetic 
fuels from coal and shale. From these 
considerations, it seems self-evident 
that the acceleration of production, 
transportation, and marketing facilities 
for LPG should be a definite part of 
the mobilization program of the petro- 
leum industry. 


Engine Development 


It is of great importance to the use 
of LPG as a direct motor fuel that 
engine-equipment combinations be de- 
signed to use the fuel as efficiently as 
possible. This can be illustrated by 
stating that, if the inefficiency is great 
enough to cause an unnecessary cent- 
per-gallon reduction in price, it would 
amount to more than $30,000,000 per 
year at a consumption level of 200,000 
bbl per day. With respect to engines, 
fuels, and lubricants, the refining 
branch is the chief representative of 
the entire petroleum ;industry in most 
of its relationships with the automotive 
industries. In this capacity, the ade- 
quate design of LPG engines and equip- 
ment should become increasingly impor- 
tant. 


Big Market Ahead for LPG 
In Farm Equipment 


By Ernest Fannin, President, 


Fannin's Gas and Equipment Co 


HE trend toward conversion of farm 

tractors from gasoline to LPG is 
gratifying because it is in this field, 
more than in any other type of farm 
equipment, that we may reasonably ex- 
pect to develop the largest increase in 
LPG distribution. 

It is conservatively estimated that 
there are approximately 4,000,000 farm 
tractors in use in the United States. 
Depending upon acreage farmed, cul- 
tivating season, and horsepower of the 
tractors, we know that the average fuel 
used per year varies from less than 
1000 gal to more than 4000 gal per 
tractor. Generally speaking, this usage 
is confined to the spring, summer, and 
fall months when the business is par- 
ticularly acceptable to LPG operators 
and refineries. By applying simple 
multiplication, we arrive at a sizable 
figure measured in terms of gallons of 
product, whether it be gasoline, Diesel 
fuel, or LPG. 

In comparison with the total number 
of farm tractors now in operation, 
those powered by LPG represent a dis- 
tinct minority because of the relative 
newness of the fuel, the investment re- 
quired, and a very natural reluctance 
on the part of farmers to adopt the fuel 
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TRANSMISSIONS * CLUTCHES + PARISH 
FRAMES + SPICER "BROWN.-LIPE” GEAR BOXES 
PROPELLER SHAFTS + STAMPINGS + FORGINGS 
TORQUE CONVERTERS + PASSENGER CAR 
AXLES * UNIVERSAL JOINTS + RAICWAY 
GENERATOR DRIVES » POWER TAKE-OFFS 


Spicer Grown-Lipe Model AA Power Take-Off 


and Spicer 1000 Series 
P.T.O. Joints 


—e 


COMPLETE SET-UNWELDED 


The new Model AA Spicer Brown-Lipe Power Take-Off gives you 
all the advantages of famous Spicer engineering, Spicer precision 
manufacturing, and Spicer quality — plus an attractive popular 
price! Here are the outstanding features: 


High Efficiency and Long Life - Needle Bearings - 
Spur or Helical Alloy Steel Gears - Cable or 
Lever Control - Easily Installed - No Adaptors 
or Filler Blocks Needed for Helical Models. 


The new Spicer 1000 Series P.T.O. Joint is a fitting quality 
companion for the new Model AA Power Take-Off. It is a small 
compact needle-bearing unit, ruggedly constructed, with high 
capacity. Designed for both continuous and intermittent service. 
Other special Spicer features include patented blowout-proof oil 
seal, lubrication fitting, small diameter and wide angle. Can be 
installed in limited operating space. 


Only Spicer offers a complete Power Take-Off and P.T.O. Joint 
line to meet every need —ask for Spicer engineering help. 








SLIP JOINT 


Spicer-Built 
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BrounLyoe 


POWER TAKE-OFFS 


FLANGE 
JOINT 


—e 
BEARING AND 
ACCESSORIES 


SPICER MANUFACTURING 


Division of Dana Corporation 


TOLEDO 1, OHIO 





ALUMINUM 
CASTINGS 


DOUBLE AA BRAND 
ALUMINUM CASTINGS 


If you are looking for a proven source of precision 
aluminum castings — either sand or permanent mold — 


you'll find the answer at Aluminum Alloys Corporation. | 
Our large, modern plant provides you with the facilities 


and capacity for volume production of aluminum cast- 
ings. Our laboratories are equipped and staffed to 


accurately control chemical and physical” quality to the | 
most exacting standards. Add to these factors more than | 
20 years’ experience casting aluminum exclusively, | 
and you have a combination you can rely on for defense | 


contract needs. 


Why not investigate today . . . your inquiry will receive 
prompt attention. Aluminum Alloys Corporation, 
Walton at West Warren, Detroit 10, Michigan. 


ALUMINUM ALLOYS 


‘a OCBPOLE <2/'4L 





ummm RAY DAY PISTONS SINCE 


100 





1925 


until they are convinced that its appli- 
cation will result in more satisfactory 
tractor operation at lower cost. 

As yet we have barely scratched the 
surface. It means that there still is 
plenty of business to be had, and that 
a major portion of it should develop 
during the months when we need it to 
balance our summer-winter operation. 

In the absence of actual tabulations, 
which obviously are not readily obtain- 
able, but based upon reports and care- 
ful observation, we can safely say that 
during the year 1950 more than 100,000 
farm tractors already in use were con- 
verted from gasoline to LPG. 

Again we are talking in large fig- 
ures; but actually, when we slide-rule 
the percentage, our potential market is 
glaringly apparent. Probably the 1950 
figure will be much increased—perhaps 
doubled—in 1951 if there is not too 
much lag in production because of 
world conditions. 


Publications 
Available 


(Continued from page 64) 


D-1! Conveyors 


Link-Belt Co—A new pamphlet 
gives complete design details and speci- 
fications of Flexmount oscillating con- 
veyors. Dimensional drawings are pro- 
vided. 


D-12 Machine Tools 


The Cincinnati Milling Machine Co., 
and Cincinnati Grinders, Inc.—Publica- 
tion M-1712 describes and illustrates 
milling machines, milling and die sink- 
ing machines, milling machine attach- 
ments, broaching machines, grinding 
machines of various types, grinding 
machine attachments and the Flamatic 
hardening unit. Specifications are pro- 
vided. 


D-13 Diesel Engines 


Caterpiller Tractor Co.—A booklet, 
Form 30160, features the new six-cyl 
supercLarged DW20 and DW21 Diesel 
engine. It points out the fuel injec- 
tion system developed by the firm and 
includes design and performance data 


on the 225 hp engine. 


D-14 Rivets 


Cherry Rivet Co.—Catalog C51 con- 
tains eight pages which give in detail 
the applications, descriptions, and 
specifications of standard Cherry blind 
rivets and Cherry rivet guns. 


D-15 Aircraft Hose Assemblies 


The Weatherhead Co.—Latest tech- 
nical information on aircraft flareless, 
AN tube fittings and flexible hose as- 
semblies has been compiled in a new 
six-page brochure, A-300. 


Automotive INpustries, July 1, 1951 





Hanson-Whitney 
TAPPER TAPS 


Bent Shank 
Sectional Type 


Straight Shank 


While one piece Tapper Taps . . . both straight and bent shanks . . . are available 
in standard and special sizes, we recommend the sectional type shown. Used with automatic 
tapping machines, they are most economical, as the nibs, soldered into shank, can be readily 


replaced when worn beyond further use. Shanks seldom require replacement. 


Sectional type tapper taps are furnished in standard NC and NF series from 14” to 34” 


diameter. Intermediate sizes and other thread forms are special. As there are several types of 


automatic tappers, the name and size of your machine must be given. Shank designs furnished 
as follows: BENT SHANK. — hook or right angle design as illustrated. STRAIGHT SHANK 


— round, square, Acme Improved Type “C,” or National Interchangeable Ning Lock. 


Hanson -Whitney taps are finished after hardening on machines of our own design for 


Quality Control. For more tapped holes per grind and lower cost per piece, specify the H-W line. 


HANSON -WHITNEY COMPANY © HARTFORD 2, CONN. © DIVISION OF THE WHITNEY CHAIN COMPANY 


6Hws! 
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102 


Pormanent B EA UJ TY That's 
More Than SKIN-DEEP / 


Actual size of 
Rigidized Metal 
pattern 2-WL 


DES/GN 


STRENGTHENED Metals f 


“Built-to-last" features have special attraction for cor buyer 

METALS give you door trim beauty that won't scratch off, a ot Paw nyeon 
appeal contributing to new-cor glamour. Straight chrome stainless RIGIDIZED 
METAL interior trim resists scuffs, scratches, and dents. There are RIGIDIZED three 
dimensional designs for unlimited applications throughout the entire automotive 
industry. Kickplates, scuffplates, and treadplates are only a few adaptations re- 
ceiving longer unit-life and added beauty through fabrication with these highly 
versatile metals. If you wish surface protection, reduced weight with great structural 
strength and CONSERVATION OF CRITICAL MATERIALS, your most exacting 


requirements can be filled by three dimensional RIGIDIZED METALS. Don't fail 
to investigate them now. 


Send for your copy of the 
Rigidized Metals IDEA Handbook 
TODAY 


Own!o STREET 


Military Vehicle 
Developments 


(Continued from page 38) 


progressively greater with increasing 
TEL content. These results suggest 
that torque loss attributable to com- 
bustion-chamber deposits is a more 
important factor with L-Head engines 
than with over-head valve engines. 


Cummins Experimental 
High Speed Diesel Engine 


By N. M. Reiners, and R. C. Schmidt, 


Cummins Engine Co. 


‘or the development program, the 

small size requirement was met by 
the Production JS engine. It had a 4% 
in. bore and 5 in. stroke (401 cu. in.) 
and was rated at 150 bhp at 2500 rpm. 
It was given the designation “JSX.” 
This engine surpassed the program 


cbjectives, developing 345 bhp at 4000 
| rpm. It weighed only 840 Ibs., and while 
| basically the 


same in design as the 
original stock engine there were sev- 
eral outstanding differences. The fuel 
metering system was experimental. 
Aluminum was used wherever possible, 
including the basic engine structures 
such as the block and head. Even the 
highly loaded main bearing caps were 





























Fig. 3—JSX engine performance curves 


aluminum. The air intake manifold was 
separated from the hot exhaust pipe 
by moving it to the opposite side of 
the engine, and the cylinder head had 
four valves per cylinder instead of two. 
The small, side-mounted Roots type su- 
percharger, running twice engine speed, 
was replaced with a larger Roots type 
blower mounted at the front end of the 
crankshaft and driven at engine speed 
through a flexible coupling. This re- 
duced the possibility of drive troubles, 
but of more importance, operating a 
larger blower at engine speed assured 
higher blower efficiency. 

Fig. 3 shows the torque, horsepower 
and fuel consumption curves that were 
obtained with this high speed engine. 
At the end of this initial phase of the 
development, 345 bhp at 4000 rpm was 
pulled with a clear exhaust. This out- 
put included the usual engine accesso- 

(Turn to page 104, please) 
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” built right \\ 
for high crags... 


4 fh, Rocky Mountain Big-horn 


\ 
: ‘a 
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built right for rough going, with ‘fine balance 


that lengthens life on trucks and busses 


Where life itself depends on perfect balance, the Rocky 
Mountain Big-horn knows no quaims, From horns to hoofs, 
he’s equipped for the roughest kind of going. 
Trucks and busses too, when Blood Brothers equipped, take 
brutal daily service in their stride. Built right to get the power through, 
the precise balance of Blood Brothers Propeller Shafts assures long 
life with little vibration and wear. 
You may gain important advantages when you call on Blood Brothers — makers of 


universal joints and dzive line assemblies exclusively. 


BLOOD BROTHERS machine co. ALLEGAN, MICHIGAN 


Division of Standard Steel Spring Company 
Chicago Office: Great Lakes Spring Division, 7035 West 65th Street 
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C. H. Martin, A. A. Engethardt 
4209 s 


of 
(oop 


Unloading 
annealed 
stock 


charge end 


HOLCROFT’S 
HIGH-PRODUCTION FURNACE 


MINIMIZES OXIDATION 


Typical of Holcroit trail-blazing in furnace engi- 
neering, this high-production gas- 


atmosphere 
' unit handles bright annealing of wire, strip and 
bar stock 


of copper and non-ferrous copper 
alloys. Note these special features: 


Except for loading and unloading, oper- 
ation is fully automatic. Coiled stock is loaded 
on trays as . Bar stock can be annealed 
simultaneously in bank of six tubes at top of 
furnace. Production is 4000 lbs. per hour. 


@ Special Holcrott ges generator under 
automatic control provides inert protective 
here surrounding work in process. 
fs See ey eae £04, event wie ote 
hydrogen and CO content. Gas-tight furnace 
and vestibules plus automatic flushing further 

assure uncontaminated work. 


° Heating is by Holcroft electric elements, 
qui ly pl hl thout shuttin down 
furnace. Gas-fired radiant tubes can 1% used 
where more economical. Heating zone is held 
at any desired temperature from 500° to 1150° 
F. Annealing zone is water- 

@ These, plus other Holcroft features, as- 
sure maximum economy and quality of work, as 
proven by four years of continuous operatior 
at Canada Wire and Cable Company. These 
same ducti dvantages are found in 
Holcroft furnaces for every heat treat require- 
ment; for each Holcroft furnace is individually 
designed for its specific application and is 
backed by complete metallurgical and engi- 
neering service. 








We cordially invite your inquiries. 


BLAZING THE HEAT TREAT TRAIL 


CHICAGO 9 


uth Western Bivd 


6545 EPWORTH BLVD. 


CLEVELAND 15 
Wellace F. Schott 


1900 Euclid Avenue 5724 Navigation Bivd 


DETROIT 10, MICHIGAN 
CANADA 
Walker Metal Products, Ltd 
Windsor, Ontario 


HOUSTON I 


E 
R. E. McArdle 0.F.1.M 


Paris 8 Franca 


| practical 
| torque fuel consumption which reaches 





ries, except the fan and generator. The 
rising torque curve which peaks at mid- 
speed range is characteristic of the 
type which is considered good for auto- 
motive application. Instead of equal- 
ling the 168 bmep at maximum speed, 
the engine actually ran at 172 bmep at 
4000 rpm, and increased to 188 at maxi- 
mum torque. These figures were not 


| taken at maximum possible power, but 


rather at the limit of good combustion, 
or you might say, a commercially clean 
exhaust; the terms are synonymous for 
purposes. The maximum 


.480 minimum and .560 maximum is 
considered good for the size, speed and 
output of the engine. These fuel rates 
should retain the proven fuel economy 
of the Diesel. 

The curve of friction horsepower vs. 
engine rpm derived in this manner, is 
shown by Fig. 4. The curve is exponen- 
tial, and similar to a cubical equation 














Fig. 4—Friction hp of JSX engine 


of some sort; increasing very rapidly 
at the higher speeds. This suggests 
that windage and pumping losses are 
weighty factors at the higher speeds. 
The 120 friction horsepower reached at 
1000 rpm gives a mechanical efficiency 
of approximately 74 per cent. In our 
opinion, 74 per cent is on the low side 
for such a high specific output, but at 
this stage of the development, it seems 
to be a fair efficiency for 4000 rpm. 

Examination of the character of the 
friction horsepower curve leads to a 
very interesting disclosure. The engine 
developed 333 bhp at 3700 rpm and 345 
bhp at 4000 rpm, an increase of 12 bhp. 


| The “indicated horsepower” increased 


35, but the friction horsepower had in- 
creased 23, which gave the net gain of 
12 bhp indicated by the power curve. 
Extrapolating in this manner beyond 
1000 rpm, shows that the brake horse- 
power would peak around 350, at ap- 
proximately 4300 rpm. Above 4300, the 
brake horsepower would become less 
and less, because of the rapidly increas- 
ing friction horsepower. Flash power 
checks at the higher speeds bore this 


| out, and the rate of diminishing return 
| established the rating 4000 rpm maxi- 


mum; consequently, 4000 rpm was not 
exceeded in collecting the data. 
(Turn to page 106, please) 
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*Prepares Metal Surfaces for Painting 


HEN it comes to answering demands 

for specialized power equipment, Inter- 
national Harvester has crawler models to fit 
every need. Each tractor of the IH crawler 
line is sturdily built for long years of faithful 
service. Even the paint finish is designed to 
withstand heavy weather and hard knocks. 
International Crawler tractors receive the 
Oakite (7ys(a? treatment before painting to 
assure long-lasting paint adhesion; to prevent 
peeling; to resist corrosion. 


The Oakite (7ys((baf Process may be just 
what you’re looking for. With minimum equip- 
ment...in minimum time ...at minimum 
cost you can (1) clean metal surfaces and con- 
dition them for painting; (2) improve the 
adhesion of paint to metal; (3) prevent corro- 
sion before metal is painted; (4) localize 
corrosion under paint if finish is broken. 


The Oakite (ys (a7 Process Offers These Extras: 
1. Eliminates operations...usesless equipment 
. Cuts operating time 


2 

3. Uses less chemicals for cleaning and 
conditioning 

* 


. Reduces heating costs 
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*Patented Material and Process 


5. Saves cost of expensive acid-proof tanks 
and equipment 


6. Saves cost of frequent descaling and 
desludging 

7, Drag-out costs are less because of low 
original cost of solution 

8. Saves paint 


9. Cuts cost of rejects caused by rusting before 


painting 

- illustrated folder describes the Oakite 
FREE | Coys(oat Process for use in before- 
paint-treatment of steel, alaminum sheet and castings, 
zinc die castings and galvanized surfaces. If you are 
engaged in the fabrication of civilian goods or the 
speedy production of defense orders—send for 
Folder F7642. 


OAKITE PRODUCTS, INC., 28A Thomes St.. NEW YORK 6. N. Y. 
Technical Service Representatives in Principal Cities of U.S. & Canada 
auizeo INDUSTRIAL Cleay 


OAKITE 


guic* 


“Ar, 
RIALS « mernoos * 





The 4-valve cylinder head, with its 
| excellent breathing characteristics, was 
a major factor in making 4000 rpm 
| operation possible. At one stage in the 
| development, the maximum bhp was 
| developed at 3300 rpm with a 2-valve 
head. Simply changing to the 4-valve 
head added 40 bhp at the same speed 
at equal exhaust smoke limits, and 
Ys pushed the speed of maximum horse- 
AIR CLEANER HEADQUARTERS rae power output up to approximately 3700 
rpm. 
‘ It should be emphasized that there 
for Fait AUTOMOTIVE INDUSTRY are no plans for production of the en- 
‘ | gine as described in this paper. The 
program did not produce a saleable 
engine. Rather, the JSX charted the 
; 7 4 path for the step by step climb to 
Throughout the entire range of automotive equipment— higher Diesel power and higher specific 
from the small power lawn mower to powerful cars and output. It showed that higher speed 
giant diesel crawlers — United offers an oil bath air cleaner Diesel engines can be run with produc- 
. He ip Te tion materials and without gadgets or 
to fit the need. Today over 260 United Air Cleaner models special devices. It was simple, and al- 
are protecting millions of internal combustion engines in : though experimental, it was practical 
every type of operation — passenger cars, busses, tractors, fm | in every respect. 
trucks, farm machines, stationary and portable power units. cE oe 





With newly expanded facilities in three modern plants, 1 | | Possible Mechanisms by Which 
United Specialties Company is equipped to provide "> | Combustion Chamber Deposits 
the newest and best in specialized automotive ge | Accumulate and Influence Knocks 
products, These facilities were added to meet - . | By L. F. Dumont, 
increased normal requirements, They can } E. I. du Pont de Nemours & Co. 


| + 

serve you equally well for your special y , | HE increase in surface temperatures 
emergency conditions, We invite ; as deposits accumulate appears to 
‘ <r é be the main factor responsible for 
pos ay. limiting the quantity of combustion 
chamber deposits formed in engines. 
For leaded fuels the temperature gradi- 
ent across the deposit from the surface 
fe | to the metal wall and the thermal 
niin 2 Le | stresses accompanying this gradient 
| eventually reach a critical value which 
causes deposit flaking to occur. That 
deposit surface temperatures increase 
= | substantially is indicated by the 
changes in chemical composition which 

occur as deposits accumulate. 
It is postulated that there are three 
Beate aes possible mechanisms by which combus- 

cea ype turn signal “ - a 

switch. Signal is self-cancelling. tion chamber deposits could increase 
octane requirement: (a) volume, (b) 
catalysis, and (c) thermal insulation. 


On the basis of experiments reported 
| herein, the increase in compression 
| ratio caused by deposit volume ac- 
| counts for approximately 20 to 40 per 
we 


cent of engine octane requirement in- 
(Turn to page 108, please) 
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combination oi! bath cleaner 
and silencer designed for use 
on down droft carburetor where 
headroom is not available for Complete range of metal shapes; 
conventional cleaner and silencer. cold rolled, drown and pressed. 
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Gasoline engines used 
on tractors, combines 
and other agricultural 
implements are pro Conventionol-type Mitchell 
tected by this standard ignition switch used on 
type United Oil Bath popular mokes of cars and 
Air Cleaner. trucks. 


Plastic oi! bath air cleaner for 
small engines. Cleaning action 
visible to user. 








EE eal 


SET 9 mT PP eon 


aussecsmem " : ———————— 
This cir cleaner 
Protects diesel 


xs 


ac TanE REQUIREMENT UCRE ASE 








engines in truck, 
Mitchell clamp-on screw-type tractor and in 
semi-automatic turn signal dustrial power 
switch used in cors, trucks, units. 





Television picture tube spun 
metal shell. Available in 16- 
inch round ond 17 and 21-inch 
busses { y » rectangular models. 


: . . . 
TEFLON COATING THICENESS -MCMES 1 1000 














Fig. 5—Effect on octane requirement of 


UNITED SPECIALTIES COMPANY catalytically inert, low hear conductivity 


combustion chamber deposits consisting of 
CHICAGO 28 © PHILADELPHIA 36 © BIRMINGHAM 11 Teflon cylinder head coatings. 
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today...it’s better-than-ever...with 


SH FLBY SEAM LESS Tu BI NG N 1877, Columbia made the first bicycle ever 


produced in the United States. Within a 
short time, Columbia-built bicycles became 
famous throughout the world . . . and they’re 
still famous today, 74 years later. 

Columbia bicycles have this high reputation 
because the manufacturer is quick to adopt 
new fabricating methods . . . quick to utilize 
the finest materials for every vital part. 

A good example is the use of high strength 
Shelby Seamless Tubing for the head tube and 
crank-hanger tube—the two most heavily 
stressed frame parts. Shelby Tubing is easy te 
machine accurately, so it simplifies bearing 
alignment in these critical sections. 

It’s strong, too. All Shelby Seamless eo 
is pierced from a solid billet of fine steel. This 
process is one of the most drastic forming oper- 
ations in the steel business, and nothing but the 
best steel can withstand such treatment. 

Shelby Seamless Tubing has always been 
farfous for uniform wall strength, from one end 
to the other. It’s so strong that many manufac 
turers have long used it in place of solid bar 
stock; and, since the basic shape is already madé, 
fewer operations are necessary, rejects go downy 
production costs can often be cut an appreciable 
extent. 

In planning your future program, let ou 
service engineers help show you how to cuf 
production time and costs with this easy-tos 
machine, high strength material. Draw upom 
the priceless experience of National Tube Com 
pany — world’s largest manufacturer of tubular 
steel products. 








NATIONAL TUBE COMPANY, PITTSBURGH, PA. 
(TUBING SPECIALTIES DIVISION) 


COLUMBIA STEEL COMPANY, SAN FRANCISCO 
PACIFIC COAST DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


4 | Guha, Ge eRaclam Stuart ee 


National Tube Company 
Frick Building, Pittsburgh 19, Pa 


Please send me your free booklet describing mechani- 
cal applications of Shelby Seamless Steel Tubing 
Name 

Company 


Address 


City & State 


ics emveutuien oun sstvemsdnntansnaansibaniimarniencensittll 


Uss Shelby Seamless Steel Tubing 
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learn tO ‘Giearel 
Moly bdenum 
High Speed Steel 


FREE—this 
booklet gives 
all the facts 


Data on performance, heat 
treatment and other authori- 
tative facts are available in 
our booklet “Molybdenum 
High Speed Steels”’. 


More and more high speed 
steel will be of the Molyb- 
denum types which are 
already giving performance 
equal to or better than tung- 
sten steel, with economy in 


alloy content. 


Climax Molybdenum Company 
500 Fifth Avenue - New York City 


Please send your FREE BOOKLET 
**MOLYBDENUM HIGH SPEED STEELS” 


Name... 


Address 
Al-7 
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crease, depending on the engine type 
and type of deposits. These particular 
experiments indicated that catalysis 
may not be a contributing factor, espe- 
cially for leaded fuel deposits, although 
considerably more work will be re- 
quired to confirm these results. The 
thermal insulating effect of deposits 
appears to be one of the major causes 
of deposit knocking harm. 

Tests conducted in this laboratory 
with single-cylinder engines have in- 
dicated that catalytically inert films of 
low thermal conductivity increase oc- 
tane requirement substantially over and 
above their volume effects. Teflon* was 
used since it is noncatalytic, a very 
poor heat conductor, and is also cap- 
able of surviving engine operation 
when it is fused on the combustion 
chamber walls in thin films. In these 
tests the coatings were prepared by 
spraying a dispersion of Teflon in 
water on the cylinder head. The coat- 
ing was slowly dried so that a thin con- 
tinuous film of uniform thickness was 
formed and was then fused at 750 F 
with a torch. The effect of the film on 
the octane requirement of the otherwise 
clean engine was then determined. Fol- 
lowing each test the Teflon film was 
stripped from the metal and its actual 
thickness determined. The results of 


these tests, given in Fig. 5, indicate 
that the octane requirement increased- 


almost in direct proportion to the thick- 
ness of the film. The calculated volume 
effects of the films on octane require- 
ment were measured and were found to 
account for only 25 per cent of the 
total increase in octane requirement 
observed. The thermal insulating effect 
of the film, therefore, caused 75 per 
cent ofthe octane requirement increase. 
The fact that an insulating coating 
only 0.011 inch thick on the cylinder 
head increased the octane requirement 
17 units is highly significant, since the 
thickness of equilibrium combustion 
chamber deposits is usually several 
times greater. 


du Pont Polytetrafluoroethylene 


Gear Makers 
Meeting 


(Continued from page 52) 


ducing the angle of approach and elimi- 
nating the trochoidal path of the tip 
of the entering driven tooth. Tooth 
strength is thereby increased 50 to 75 
per cent. This procedure is more desir- 
able than the modified tip of the steel 
driven gear tooth which would reduce 
tooth contact duration and would not 
remove tendency to interference. When 
plastic driven gears are considered 
these modifications are necessary only 
in the sense of eliminating excessive 
undercut. In all cases of a steel versus 
nylon wear surface, the best condition 
s with a highly polished, hardened steel 
pinion. 





THIS TIME IT’S 


NACOGDOCHES, TEXAS 


Over in the prosperous timber and 
agricultural belt of east Texas, the 
city of Nacogdoches is looking and 
planning for further growth. Needing 
more water, municipal officials called 
in Layne and ordered the installation 
of another deep well and pump unit, 
—the third since 1925. With this new 
unit in operation, the city now has 
a greater supply of water than is 
presently sented. 


These three Layne installations ex- 
tending back for more than a quarter 
century, have had every opportunity 





of failing.—or proving their value in 
high efficiency, long life and absolute 
dependability. 


Congratulations to Nacogdoches 
for the continued and exclusive use 
of the world's finest wells and pumps. 


LAYNE & BOWLER, INC. 
General Offices, Memphis 8, Tenn. 


ALL PURPOSE PUMPS 


Layne’s new catalog on Short 
Coupled Service Pumps will be sent 
on request. It fully illustrates the 
many practical applications of 
these wonderfully efficient all pur- 
pose pumps. 


__WATER SUPPLY 
| WELLS & PUMPS 
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Mahon Cleaning and Pickling 
Machine Installed os Part of a 
Complete Finishing System 
for one of the World's Larg- 
est Household Appliance 
Monvfacturers. 


Mahon Cleaning and Pickling Machine Installed in the 
Plant of a Manufacturer of Porcelain Enameled Kitchen 


Sinks and other Units of Plumbing Ware. 


MA 
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Mahon Cleaning and Pickling Machine with Dry-Off Oven 
installed in the Plont of a Leading Electric Range Monvufacturer. 


CLEANING and PICKLING OPERATIONS Made Simple 
by Completely Enclosed Continuous Processing Equipment! 


New, modern Mahon Cleaning and Pickling Machines have reduced 
pickling operations to one-third the time formerly required . . . volume 
of processing solutions has also been drastically reduced. Elaborate 
ventilating and air replacement systems are no longer necessary 
with these completely enclosed tunnel-type processing machines. A 
patented Hydro-Hermetic Seal, running the full length of the machine, 
prevents the escape of active chemical fumes and permits the use 
of an overhead monorail conveyor. Manufacturers who are now using 
these machines in production are loud in their praise of their time- 
saving effectiveness. Mahon Cleaning and Pickling Machines can be 
fitted right into your present production system ... they can be de- 
signed to meet any requirement of product processing, production 
rate, or plant layout. No matter what your finishing equipment require- 
ments may be, you can turn to Mahon with complete confidence .. . 
remember that Mahon engineers are backed by a wealth of technical 
knowledge and practical know-how accumulated through thirty years 
of pioneering development in this highly specialized field. See Mahon’s 
Insert in Sweet's Mechanical Industries File, or write for Catalog A-652. 


THE R. + MAHON COMPANY 
HOME OFFICE and PLANT, Detroit 34, Mich. ¢ WESTERN SALES DIVISION, Chicago 4, Ill. 


Engineers and Manufacturers of Complete Finishing Systems—including Metal Cleaning and 
Pickling Equipment, Metal Cleaning and Rust Proofing Equipment, Dry-Off Ovens, Hydro- 
Filter Spray Booths, Filtered Air Supply Systems, and Drying and Baking Ovens; Core 
Ovens, Dust Collecting Systems, Fog-Filters, and many other Units of Special Equipment. 
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WITTEK 


Radiator 
Hose Connections 


~ 


Type A 


Type G-BB—Booster 

Broke Hose Connec 

tions No. G-B-HH 
for Hot Water 


te se 
Type HP-—High Heater Hose 


Pressure Hose 
Connections 


Wittek Noc-Out Hose Clamps 
are designed in a variety of types 
made in many sizes for use by 
the automotive industry. Because 
they provide the most practical 
leakproof hose connection, they 
are specified by the leading man- 
ufacturers as standard, original 
equipment for automobiles, 
buses, trucks and tractors. 


Write for descriptive literature. 


Dependability in Hose Clamps 


for Over a Quorter of ao Century 


Universal Joints 
Production 


(Continued from page 44) 


of two separate stages, the parts roll- 
ing down the chute from the hopper 
for a takeotf into the first bin. ‘The 
chute is designed to give each ball a 
rotary motion as it drops onto the anvil 
to make sure that most balls will drop 
on their spherical face. The balls then 
are picked up by the little flight con- 
veyor, elevated to the second drop sta- 
tion where they roll down the chute 
onto the second anvil. Only a very 
small percentage of the balls fails to 
pass this test and remains in the bins. 
hese balls are gathered at intervals 
and put through the test machine a 
second time. This is done to salvage 
some of the balls, which through chance 
yehavior, may have struck the anvil on 
edge instead of the spherical surface. 
The point is that not all failures to 
pass the test can be attributed to im- 
pe rfections. 

One of the most versatile pieces of 
equipment in this plant is the Monarch 
Mono-Matic lathe. At the present writ- 
ing they four of these 
machines and have 
Currently the machines 
are busy on the turning of flanges 
which, in some cases, require a number 

f stepped diameters, facing, and for- 
mation of fillets. The job is done in a 
ingle with a solid inserted 
cemented-carbide tool. As an example 
rapid metal removal 
this equipment, one 
of the flanges is machined with a feed 
rate of 10 fpm and a spindle speed of 
00 rpm. 


have in use 
ontrolled 


more on order 


tracer- 


setting 


f the extremely 
made possible by 


Certain operations require large bat- 
teries of similar machines. For in- 
tance there is one line of some 60 
Heald Size-Matics for internal grind- 
ing. A battery of New Britain-Gridley 
automatics is employed for various 
parts; and there are three units of the 
well-known Davis & Thompson Roto- 
Matics—with two, eight, and 12 spin- 
dles respectively. 

There is also a large battery of spe- 
ial horizontal, trunnion type machines 
built by Krueger for machining spiders. 

Precision operations abound, one in- 
teresting example being the finishing 
of trunnion pins. The final operation 

small battery of ma- 
chines consisting of two Landis center- 
less grinders, a Cincinnati centerless, 
and a Feed-matic attachment at the 
head of the line for feeding parts one- 
by-one into the grinders. Pins require 
through the two Landis 
grinders for OD finishing, one 
through the Cincinnati for chamfering 
the ends. It is of interest that OD is 
held to plus or minus 0.00015 in. while 
surface finish is specified at 10 micro- 
nches, maximum 
is fully automati 


takes place in a 


two passes 


pass 


The entire operation 
, the machines being 
connected by a slide conveyor. 
Flanged bushings for joints have the 
(Turn to page 112, ple ase) 

















Know at ALL Times 

ACTUAL SALES, BASED ON 

OFFICIAL REGISTRATION 
RECORDS 


Know how many new 
cars are being sold 
each month—where and 
when. Use facts to de- 
termine sales quotas, to 
gauge service potentials, 
to plan profitable manu- 
facturing programs. 


Link Sales and Production 
Through Basic Statistics 


Write, wire or phone 
for details on this com- 
prehensive, expanded 
service. 





R.L. POLK & CO. 


MOTOR STATISTICAL DIVISION 


431 HOWARD STREET 
DETROIT 31, MICHIGAN 
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the SKILL ~— the FACILITIES 


MO Se SF= - 


Fabaiiey| wine 


. . « lo deliver TRUE PRECISION 


in Parts Such As — 


When many of the country’s largest an 
prominent manufacturers require harden 


precision ground parts that mus herdsiah 


to quality specifications ¢ very preci- 


sion requirement, they te ied to produce Oeler 


them. They know that, no matter how difficult ALLIED PRODUCTS 


lume the parts may be... 
umber of operations involved SPECIAL COLD FORGED PARTS 
STANDARD CAP SCREWS e SHEET 
METAL DIES FROM THE LARGEST 
TO THE SMALLEST e¢ ALLITE ZINC 
ALLOY DIES e JIGS e FIXTURES 
R-B INTERCHANGEABLE PUNCHES 
AND DIES 


the personnel and equipment 


right, economically and on time. 


ALLIED PRODUCTS CORPORATION 





DEPT. D-1 12645 BURT ROAD DETROIT 23, MICH. 


, brah — - eo 
“Ge Sag a= —_ 


PLANT 2 PLANT 3 PLANT 4 
Detroit, Mich. Detroit, Mich. Hillsdale, Mich. Hillsdale, Mich. 
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internal bore and thrust face hardened 
to a standard pattern in a Tocco in- 
ternal induction hardening machine. 
Work is fed to the hardening head on 
a small pusher type conveyor and is 
ejected automatically at the completion 
of the cycle, being picked up on a small 
flight conveyor which transports the 
parts to the grinding operation. 

The company has had signal success 
with the Cridan threader made by Lees- 
Bradner. An exceptionally high speed 
machine using a single-point cemented- 
carbide tool, it produces fine inter- 
changeable threads by a rapidly repeat- 
ing cycle. At present several of these 
machines are being set up for a special 


project—one for threading an alumi- 
num nose piece, the other for cutting 
an internal thread in a large steel 
member. On the aluminum job, the 
smaller machine has a spindle speed of 
2000 rpm. 

The tube mill—housed in a separate 
structure — deserves special mention 
since it is responsible for producing all 
of the many miles of tubing used here. 
Major interest is in the large Yoder 
tube mill which forms tubing from 
selected steel strip made in accordance 
with special analyses and close toler- 
ances in cold rolling. The strip is 
shaped into a tube by a series of form- 
ing rolls and welded at the seam by 





I HE ball stud shown here is a perfect 


example of the precision methods and 
quality material that go into the produc- 


tion of all Brown Hardened 
tions 


vital 


are employed to 
part. Every 


produce 
feature about 


ture is. It has strength, wear resis- 
tance, precision fit, true-ground 
spherical and tapered surfaces, close 
inspection and strict uniformity. 


Brown Hardened and Ground Parts 
have been serving the automotive 
industry for over 40 years. We 
refer you to any of our long list 
of satisfied customers. For infor- 
mation pertaining to your own 
requirements, simply write or 
wire. 


Mn 


PRESIDENT 


and 
Ground Parts. Twelve separate opera- 
this 
this 
ball stud has to be right—every fea- 





the electric resistance welding method 
at the welding station in the center of 
the tube mill. Tubing is produced in 
25-ft lengths or multiples at a rate of 
about 75 fpm, ranges in diameter from 
two to four in. in a corresponding range 
of gages. 

Supplementing the Yoder tube mill 
is a group of two cut-off machines 
which cut the long lengths into stand- 
ard lengths required for individual pro- 
peller shafts. Following cut-off, the 
tubes are fed into a special W. F. & 
John Barnes machine in which the ends 
are faced and chamfered. 

Some of the propeller shafts require 
necked ends and to meet this require- 
ment the company recently installed a 
special horizontal swaging machine 
built to order by Williams-White. It is 
arranged to handle the full variety of 
parts design and has automatic cycling. 

Since swaging is an extreme form of 
drawing, the tube end must be fully 
annealed to assure formability without 
cracking. To this end they have just 
installed a Tocco induction heating ma- 
chine, arranged with a suitable coil for 
heating the tube end to be swaged. 

Yoke ends are welded to tubing to 
produce propeller shafts and the com- 
pany has a large battery of special arc 
welding machines with automatic cycle 
for this purpose. It is of interest that 
the generators for these machines are 
all located below the floor to promote 
best electrical operating conditions. The 
equipment produces a dense, sound weld 
which requires no further finishing. 

Materials handling plays an impor- 
tant part in the plant. The company 
operates a large fleet of industrial 
trucks of various types, including tier- 
ing trucks for handling pallets of 
finished propeller shafts. Although the 
operation does not lend itself economic- 
ally to the general use of monorail 
conveyors, gravity roller conveyors are 
employed extensively for assembly and 
for movement along machine lines. 

One of the most interesting conveyor 
systems found here is the one for final 
assembly. As illustrated, it is com- 
posed of several different sections, with 
automatic transfer from one section to 
another. Skillful break-down of as- 
sembly functions, coupled with proper 
sequence of individual steps makes it 
possible to operate this line at a rate 
of approximately 700 assemblies an 
hour. 


BOOKS... 


THE BEHAVIOR OF ENGINEERING 
MATERIALS by H. W. Gillett, published 
by John Wiley € Sons. Specifically, the text 
is designed for the use of purchasing agents, 
engineers, designers, and others who must 
deal intimately with materials of all kinds 
and should be capable of cooperative effort 
with their metallurgists. The first group of 
chapters serve to introduce some of the basic 
concepts of the metallurgical art. The re- 
maining chapters take up the behavior of 
each of the principal commercial metals and 
alloys as well as the special considerations 
that may influence their selection. Covering 
both ferrous and non-ferrous materials, the 
book touches on castings, plating, metal 
films, powders, bearing metals, problems of 
wear and corrosion. Besides being a text- 
book, it should prove of value as a handbook 
for ready reference. 


Automotive INnoustries, July J, 1951 





AIR 


FOR REPETITIVE MANUFACTURE OF PARTS FROM COILED STOCK 


tech BAIRD Cutomatte 


MULTIPLE TRANSFER PRESSES 
Simply stated, this press combines, in a single cycle, opera- 
tions that might otherwise require several smaller machines 


with an operator for each one. 


There are so many varied tooling possibilities that it is 
impossible to enumerate them here. In ordinary operations 
the press automatically feeds coil stock for piercing, lettering, 
embossing, etc., then cuts the blank, places it in transfer 
fingers, moves it along to several other tool stations and ejects 
the finished piece. In addition, preformed material may be 
fed from the opposite end of press for many other operations 

all completely automatic. A full set of tools (composed 
of punch and die blocks, their punches and dies, transfer 
slide and fingers) may be removed as a single unit . . . and 
a different set inserted, and in some instances without dis 
turbing any adjustment . . . in a comparatively short time 


Note the following example: 


+ + + @ typical BAIRD tooling set-up 


This is a complete die set with full complement of punches 
and dies in working position for the production of a special 
aircraft lock-nut . . . finished in one operation (14 stations). 
The transfer is in the loading position. After completion of 
stroke, work is pushed to transfer fingers by plungers oper- 
ated by cams in back of and under the press. Production: 70 
pieces per minute, 


Full details of Transfer Press available in new bulletin 
copy on request. Ask Baird about it ! 


“ee 


'BAS!I 
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Nii-t-1alale mel -tols King pin (Front axle) 


1334137 BOUL? NATIONAL \y a RUEIL-MALMAISON (S.0.) FRANCE 
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MILITARY 
f” REQUIREMENTS 








DYNAMOTORS 


WINDSHIELD WIPERS 
AND OTHER SPECIAL 
EQUIPMENT 


* 


You can look to the efficient Redmond 
organization for the kind of cooperation 
you need in the development and manufac- 
turing of military equipment. Here you 
also get capable engineering service keyed 
to high volume production techniques. At 
the Redmond Company you are served by 
an active team of 3000 thoroughly trained 
personnel. 


More than 35,000,000 Redmond Micro- 
motors, dynamotors and other products 


have been built for civilian and military 


use. Phone, or drop us a line today. 


j Kedmond ee em 





REDMOND COMPANY, INC., Owosso, Mich., U.S.A. INDUC- 
TION MOTOR SALES OFFICES: Eastern Area: 420 Lexing- 
ton Ave., New York 17, N. Y.; Central Area: Owosso, 
Michigan; Midwest Area: 332 S. Michigan, Chicago 4, 
Iil.; Southwest Area: 1330 N. Industrial Blvd., Dallas, 
Texas; Western Area: (Redmond Company of Calif., Inc.) 
1260 S. Boyle Ave., Los Angeles 23, Calif. SERIES MOTOR 
SALES OFFICES: Owosso, Mich. OVERSEAS SALES OFFICES 
420 Lexington Ave., New York 17, N.Y., cable address, 
REDISINC - NEW YORK. 





Another new development using 
B. F. Goodrich Chemical Company raw materials 


Hycar helps seal power 


in—keep trouble out! 


— that Navy helicopter 


was ever built, every part in it 


had to pass rigid performance tests 
—must have an ample margin of 
safety. The carburetor gasket pic- 
tured—made with Hycar—ran up a 
perfect score! 

The gasket’s job is to provide an 
air-tight seal .. . to keep fuel vapors 
in, and keep out oil and other sub- 
stances that can cause carburetor 
trouble. 

See how Hycar helps do this job 


so well. Hycar bonds the asbestos 


fibers of the gasket material—resists 
heat, oil, solvents—retains its high 
tensile strength. It helps make the 
gasket non-absorbing, non-swell- 
ing, non-cracking. 

Hycar has advantages that make 
it ideal for many defense and civilian 
uses. It resists oil, gas, abrasion, 
weather and wear—and more hard- 
to-meet conditions. Demand for 
Hycar materials exceeds present 
supplies, but limited quantities are 
available for development work. For 


technical bulletins, advice, please 


GEON polyviny! materials * HYCAR American rubber * GOOD-RITE chemicals and plasticizers 
HARMON organic colors 


PY PALMETTO $2915 
Compressed Asbestos 
Gasket Materia/ 


by Greene, Tweed & Co., 
North Wales, Pa 


write Dept. HD-7, B. F. Goodrich 
Cheraical Company, Rose Building, 
Cleveland 15, Ohio. Cable address: 
Goodchemco. 


B. F. Goodrich Chemical Company 
A Division of The B. F. Goodrich Company 





Need extreme temperature resistance? 
Hycar has it—plus abrasion resistance 
and more advantages. 


Hycar 
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Great Dane bulk orange trailer built by Steel Products Co., Inc., Savannah, Georgia. Mayari R 
low-alloy, high-strength steel is used in the construction of these specially designed units. 


TRAILER CARRIES MORE ORANGES 
.. REQUIRES LESS STEEL 


Designed to haul bulk oranges from 


groves to canning plants in Florida, 
this monocoque trailer shows how 
Mayari R low-alloy, high-strength 
steel can be used to advantage in a 
special-purpose vehicle. 

All of the structural members and 
the tailgate assembly are made of 
Mayari R to reduce deadweight. 
Because of its higher yield-point, 
light-gage sections of Mayari R 
could be used instead of heavier 


sections of carbon steel. As a result, 
less steel is required, and the pay- 
load capacity of the trailer is in- 
creased 2500 Ibs without adding 
to the axle loads. 

The builder uses Mayari R to 
fabricate the cold-formed side posts 
and bottom cross-members. Pro- 
jection-welding is used throughout. 

Builders of many different types 
of trailers and truck bodies are 
using this high-strength, weight- 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 
On the Pacific Coast Bethlehem products are sold by Bethlehem Pacific Coast 
Steel Corporation. Export Distributor: Bethlehem Steel Export Corporation 


MayariR mals 20M. singe. longer lating 
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saving steel to increase the effi- 
ciency of their vehicles. Experience 
has shown that Mayari R often 
makes possible worth-while im- 
provements in design and longer 
life at only a slight increase in the 
cost of materials. 

Further information on the use 
of Mayari R is available for the 
asking. Write or phone for a copy 
of Catalog No. 259. 
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automotive 
industries What do the 
[produce: automotive industries 
> purchase? 


Annually, billions of dollars worth of 
parts, materials, machine tools, sup- 
Answer: plies, forming presses, plant equip- 


ment, services ... 


AN $8 BILLION ORDER FOR AMERICAN INDUSTRY 


During 1949, the automotive industries wrote out an 
$8 billion purchase order for American manufacturers 
and suppliers to fill. Large scale buying must be 
done to maintain top production of cars, trucks, 
buses, tractors, aircraft, engines, parts, accessories, 
automotive materials and equipment, farm and road- 
working implements. 


THOUSANDS OF SUPPLIERS INVOLVED 


A typical, medium-sized automotive manufacturer 
buys from 7300 suppliers, who furnish 70,000 different 
kinds of items, varying from raw materials and 
production equipment to parts and materials—from 
abrasives to zinc. Automotive firms spend well over 
half of their total dollar receipts for supplies! 


TO GET YOUR SHARE OF THIS MARKET 


AUTOMOTIVE INDUSTRIES magazine reaches 

and influences *23,000 proved readers in 3118 auto- 

motive manufacturing plants from coast to coast. It 

is the industries’ ONLY magazine that provides full 

coverage of new automotive design, production and 

industry developments. (A.B.C. circulation, 12,157 
. subscription renewal rate, 82.55%!) 


From Advertising Research Foundation Business Paper 
Study #1. 


AUTOMOTIVE INDUSTRIES 


Chestnut and 56th Sts. 
Philadelphia 39, Pa. 
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and SIL-FOS 
Fast 





0.x again these low-temperature silver brazing 
alloys are doing double-duty—helping American In- 
dustry meet the biggest two-front production order 
in history—defense and domestic. 

Once again EASY-FLO and SIL-FOS are proving 
a pear aete in enabling manufacturers on both fronts 
to turn out strong, leak-proof metal joints at amaz- 
ing production rates and with push-button simplicity 
—and, as a nafural result, at rock-bottom costs. 

Once again all Handy & Harman's resources are 
being exerted to help manufacturers get the utmost 
benefit of the remarkable speed and economy inher- 
Get any brazing output you need with ent in EASY-FLO and SIL-FOS brazing. 


the ALLOY PREPLACEMENT formula. ae ee omen 
Without cost or obligation, we'll send to your plant 
The girl in the picture above easily brazes 33 gas one of our said ¢ of specially trained and widely ex- 
meter part assemblies per hour—every one gas- perienced field service engineers to help you deter- 
tight and with one-piece strength. It’s a typical mine where and bow EASY-FLO and SIL-FOS will 
example of the alloy preplacement formula in simplify, improve, and speed up your metal joining. 
action—the formula that makes brazing as simple Just contact our nearest office or agent and say when 
as abc and assures a steady you'd like him to call. 
stream of soundly brazed 
parts. Get the full story about 
this time, labor, cost-saving H A MO Y Be H A 4 foal A Ec 
f la in BRAZIN 
NEWS Ne se nye NQQEEEIWY 82 FULTON STREET - NEW YORK 38, N.Y. 
a free copy today. OWS Bridgeport, Conn. * Chicago, Ill. * Los Angeles, Cal. 
¥ Providence, R. 1. * Toronto, Canada 


Agents in Principal Cities 
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AIR CARGO TO 


EUROPE 
OVERNIGHT! 


special reduced rates 
on auto parts 
to most destinations 


ok: 


The swift, reliable “high- 
way” to all Europe—plus 
the Near and Far East. 
12 hours to Britain, over- 
night to 6 German 
cities, daily to Central 
Europe. 


See Your 
Air Cargo Agent 


CANDINAVIAN 


@ SAS GROUND-HAN- 








DLING, system-wide, means 


sate safe forwardiag. 


aimunne overem 








The General Radiator Company, 


the biggest little radiator company 
in the business, offers you 

1. Highest Quality Radiators 

2. Dependable Engineering Service 

3. Best Delivery 

4. Lowest Prices 


General's exclusive air foil fin and large tube has built up 
a splendid reputation in the heavy-duty industrial radiator 
field. 


GENERAL RADIATOR COMPANY 


Marion, Illinois 


RAILS 74 2-2 


TRACK MATERIALS 

AND ACCESSORIES CARRIED IN STOCK 
Switch Material * Spikesand Bolts * Track 
Tools * Ties * Tie Plates * Sumpers « 
Complete Side Tracks 


BUILDERS STEEL SUPPLY CO. 
420! WYOMING -P.0. BOX 186+ DEARBORN, MICH. 


er. ENGINE 
/“€ONTROLS 


SYNCHRO-START PRODUCTS, INC. 
8151 N. RIDGEWAY AVE., SKOKIE, ILLINOIS 
See our full page “ad” in the STATISTICAL ISSUE p. 187 








A NON-DRYING High-Spotting Blue Paste 
Saves Time and Labor 


As it does not dry out, it remains in senate 
on work indefinitely, henee saves 
scrapers Intensely blue paste 
can be spread thin; a —_. 
r tube. 45¢, 
see yr order from this Ad, or OYKEM 
write for FREE Trial Tube! HI-SPOT BLUE NO. 107 


The DYKEM CO., 23011 North 11th St., St. Lowis 6, Mo. 








od 


ANY SHAPE + ANY MATERIAL - 


Write for Free Forging Dato Folder 
J. H. WILLIAMS & CO., “The Drop-Forging People’’ BUFFALO 7, N.Y 


COMPLETE FACILITIES 


Helpful, Informative 


mum Over 20 Years Experience 


BUS and TRAILER PARTS 


License Plate Holders (large and small) 
Ventilators, Ventilator Grills (inside and 
outside control) 


Marker Lights (large and small) 


DIES and STAMPINGS 


Quality Dies from the smallest up to 2000 Ibs. 
Quality Stampings 225 ton capacity, 5% in. draw 


DIE and STAMPING CO. 





PIPE PLUGS Exclusively 


Steel . . Cast Iron 
Malleable Iron 


MACHINE _ CO. 


Pittsburgh 15, Pa. 





CHARLES H. BESLY CO., 


Evans City, Pa. 


gps “TITAN ABRasive WHEE? 


ndividual Production Requirements 


Made to Meet Your 


The Besly manin your tentary may Docietodew 
you ow t ant 0 better finish, closer tolerance, in 
creased output, lower costs—or all four. Write us. 





118 North Clinton Street, Chicago 6, Iilinels 


STAMPED 


STAMPINGS & 


Heavy, medium and light stampings in any quantity. 
A steady flow of production . .. when you want it. 


WORCESTER STAMPED METAL CO, 9 HUNT STREET, WORCESTER, MASS 











BUY BONDS 
® 
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NOW! A BETTER WAY TO APPLY ABBOTT BALLS 
cf 


COATINGS, SEALERS, ADHESIVES 











do the job 
Works ANYWHERE... . From 


CAR BOTTOMS jan ae ee 
TO ROOFTOPS pecan 


@ Here's the faster, low-cost way to apply 
sound -deadening materials on automobiles 
to put gummy roofing materials on 

roof tops or to handle scores of other 
materials ranging from heavy mastics to 
light fluids 

Graco Powerflo Pumps have hundreds 
of industrial uses. Powerflo makes easy 
work of applying coatings, sealers and 
adhesives does spraying and calking 
jobs faster, more economically 

NO TRANSFERRING— Pumps direct from 
original container. No pressure pots, no 
transferring. Double-acting piston assures 
high-volume delivery. Pump units for 
full-size drums or 5 gal. -pails. Includes 
spray, pole, or extrusion gun 

Write and tell us your application prob- 
lem if Powerflo can help you, we'll 
send detailed information at no obligation 
to you. Free catalog also available 


GRAY COMPANY, INC. 
72 Graco Square, Minneapolis, Minnesota 


GRACO Powerflo Pumps 


District offices in Detroit, New York, Philadelphia, Chicago, Son Francisco THE ABBOTT BALL COMPANY 
35 Railroad Place, Hartford 10, Conn 














Handiest Location h Y 
in PITTSBURGH T ousands Specially designed, 


ruggedly built, to 


Ral Pittshurgher. of users know preeern 
PA 


PITTSBURGH, FITZGERALD perfect seal in high 
compression engines, 


Metallic Aluminum- gasoline or diesel. 
Fused-Oxide Steel Asbestos 


* There’s a Fitzgerald 

GAS if ETS Gasket for Every Engine 
Grease Retainers 

end costly cnae 
gasket failures FITZ-Rite Treated Fiber 


Gaskets for oil, gasoline 
and water connections 


——E 


" sf ~~ a Y 


\ , 
\) THE, FITZGERALD MANUFACTURING CO. 
; Make the PITTSBURGHER your OBIS OY ma > Torrington, Connecticut 
any place on every motor trip. Located right in a 


the heart of town... easily reached from all major =e be * Service Mark Registration Pending 
highways. Enjoy the finest in modern facilities, too... “SECTION a? 

400 rooms each with free j on 20F uum OxIot 

radio, bath and circulating be seve! 

ice water. Garage service. ero FIT 


JOSEPH F. DUDDY, MANAGER penne eee, 


Ba NEE a acca Lane. tee SAE 4 


oor"? Soxsot 
puso arumine 
v7? 
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From design help to on-schedule completion, Alcoa die-casting 
facilities are noted for dependability . . . in submitting bids 
promptly ...in meeting or beating specifications. Backed by 
63 years of aluminum experience, staffed by “old hands” at 
aluminum die casting, Alcoa's great plants offer unmatched 
facilities for making your die castings. 

For details, see your local Alcoa representative, listed under 
“aluminum” in your classified phone book. Or write: ALUMINUM 
COMPANY OF AMERICA, 1903G Gulf Building, Pittsburgh 19, Pa. 


ALCOA Ghiminum @ 
DIE CASTINGS O 








ENGINE COOLING RADIATORS 


HEATERS 


OIL COOLERS 


THE GsO MANUFACTURING CO. 
NEW HAVEN CONNECTICUT 














= \eroquip 


FLEXIBLE HOSE LINES 
and DETACHABLE FITTINGS 
—<_—" 


1. Reduce inventory. 
2. Reduce expensive 
downtime. 
3. Permit you to salvage 
old hose lines. 
4. Make possible immediate repair 
of hose line failures. 
. Eliminate the need for factory assembled hose lines. 
. Permit you to make hose lines to desired length as required. 
. Permit you to replace rigid tubing failures on the spot. 
. Eliminate the need for rigid tubing forms and jigs. 
. Permit you to make hose lines for mock-up installations 
rapidly. 


AEROQUIP CORPORATION 


JACKSON, MICHIGAN 


FLEXIBLE HOSE LINES + DETACHABLE, REUSABLE FITTINGS «+ SELF- 
SEALING COUPLINGS + BREAKAWAY COUPLINGS + HYDRAULISCOPE 
AEROQUIP PRODUCTS ARE FULLY PROTECTED BY PATENTS IN U.S.A. AND ABROAD 











DIRECT MAIL USERS: 
here's the vital LINK 


between 


... the CHILTON 
INDUSTRIAL AUTOMOTIVE MAILING LIST 


Authoritative . . . daily-corrected . . . personal- 
ized. The only authentic list covering the buying 
power of the $14 billion automotive manufactur- 
ing field. 

Chilton offers COMPLETE direct mail service, in- 
cluding selective addressing by types of execu- 
tive and product. Write for more information, 


” DIRECT MAIL DIVISION 


CHILTON COMPANY 


\) Chestnut & 56th Sts., Phila. 39, Pa. 


AUTOMOTIVE HEADQUARTERS 


Automotive INpustries, July 1, 1951 





ENGINEERING 
COOPERATION 

PRODUCTION 
“KNOW-HOW” 


GASOLINE. 
. ENGINE 


Original Equipment in 
America’s Finest Motors 


WAUKESHA 
GMC 
HERCULES 
ENGINES 
CORBITT 

FWD 
PIAMOND-T 
TWIN COACH 
REO 


IHC 
CONTINENTAL 
HALL-SCOTT 
SEAGRAVE 
BUDA 
FEDERAL 
MARMON- 
HERRINGTON 
CUMMINS 


MACK 


= 


PISTON EQUIPMENT 


pr INTERNAL COMCUSTION ENGINES 
— BOTH GASOLINE AND DIESEL 


ZOLLNER MACHINE WORKS, FORT WAYNE, IND. 


“Makes Any Engine a Better Engine” 

















- Sta bilization instead of wall pressure. 


During Break-in Period... 


"NO GAP" SPIRO-SEAL 
Stabilizes Piston 


independently of 


inner-ring contact 
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Illustrating 


faces in a 


the utilization 


of cast-iron bearing sur 


ring designed 


for replacement purposes 


I 


